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---the product of 
Engineering with Imagination 


This unique vacuum tower was fabricated and 
erected by CB&I to meet an exacting set of 
performance requirements at the El Paso re- 
finery of Standard Oil of Texas: 


FEED: 13,000 barrels per day, reduced crude 


NOMINAL PRESSURE: 2 pounds per square inch, 
absolute 


OPERATING TEMP: 750 degrees Fahrenheit 
(approx.) 


HEIGHT: 87 feet 
DIAMETER: Varies from 8 to 18 feet 


What is CB&I Craftsmanship in Steel? This 
unusual structure is a good example. It is en- 
gineering tempered with imagination. It is close 
attention to metallurgical control and structural 
detail. It is careful customizing of structure to 
process. Most important, it is experienced co- 
ordination through all phases of engineering, 
fabrication and erection. 


f, 


These coordinated services are the reason 
why leading refiners rely again and again on 
CB&I for their critical tanks, towers and proc- 
essing structures. For more information, write 
your nearest CB&I office, today. Ask for the 
brochure: CB&I Craftsmanship in Steel. 


mmm 


CB&I-built vacuum tower designed for reduced crude feed of 
13,000 bpd. CB&I also built a reactor and regenerator, furnished 
through Fluor Corporation, Limited, for Standard Oil of Texas. 


& Iron Company 


Atlanta « Birmingham « Boston * Chicago « Cleveland « Detroit * Houston * Kansas City (Mo.) 
New Orleans + New York © Philadelphia « Pittsburgh + Salt Lake City 
San Francisco * Seattle * South Pasadena « Tulsa 
Plants in Birmingham * Chicago Salt Lake City + Greenville, Pa. * New Castle, Delaware 
SUBSIDIARIES: 

Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Ltd., Caracas; 
Chicago Bridge Limited, London; Chicago Bridge Construcoes Ltda., Rio de Janeiro 
REPRESENTATIVES AND LICENSEES: 

Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 
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Fruit juices stay pure flowing through 
B.F.Goodrich Koroseal PVC pipe 


YNE PackKING CoMPANY, frozen 
fruit packers, Sodus, New York, 
expanded early in 1958. Pipe, fittings 
and valves for new juice handling 
operations had to meet several require- 
ments... (1) resistance to citric acid 
corrosion; (2) original installation 
economy; (3) durability, to keep main- 
tenance expense and downtime to a 
minimum; and (4) most important, they 
had to be nontoxic to avoid product 
contamination. 

B.F.Goodrich Koroseal PVC pipe 
and fittings were installed to carry 
apple, cherry, grape and strawberry 
juices ranging from single strength to 
72 Brix concentrates. Job conditions 
include temperatures up to 140°F, high 


humidity, steam vapors and around- 
the-clock service. 

After more than a year’s service, 
Mr. R. S. Chittenden, owner of Wayne 
Packing, reports, ‘“Koroseal has an- 
swered our problems 100% ! Not only 
was this installation economical, but 
we achieved the durability and sanita- 
tion that was so necessary. Our produc- 
tion line runs 24 hours a day, and I’m 
happy to report not one interruption 
due to pipe or fitting failure.” 

In addition to its economy and non- 
toxic qualities, Koroseal PVC pipe 
offers superior resistance to corrosion, 
high impact resistance and excellent 
insulation properties. It threads easily, 
can be cut, welded or drilled. It never 


needs to be painted, will not support 
combustion. Koroseal is available in 
pipe, tubes, rods, valves and sheets. 
Perhaps Koroseal can solve your problem! For 


more detailed information about the advantages 
of Koroseal, just mail the coupon below. 


B.F.Goodrich Industrial Products Co. 
Dept. CE-6, Marietta, Ohio 

Please send me free booklets on: 

| O Rigid Koroseal Pipe 

O Rigid Koroseal Sheet 


Name. 


City. Zone State. 
Koroseal—T. M. Reg. U. 8. Pat. Off, 


B. E Go 0 drich Koroseal rigid PVC a 
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-. WHY OPERATE A “TANK FARM” WHEN YOU CAN DO THE 
i LIKE THIS FOR YOUR COUNTER JOB BETTER AND AT FAR 
CURRENT WASHING JOB... LOWER COST WITH 


BIRD-PRAYON 


Horizontal, Tilting Pan Vacuum Filter 
For counter-current washing, you just can’t beat the BIRD-PRAYON FILTER. 


p> It has the capacity — up to 560 sq. ft. of filter area and high throughput 
per foot. 


It doesn’t tie up huge volumes of slurry in the circuit. 


volume of wash — no dilution of mother liquor. 


It costs lots less to buy and to install; can be constructed to handle highly 
corrosive materials if need be. 


® It affords close control — multiple, counter current washes — minimum 


BIRD MACHINE'S 


Ask us to mail you the Bird-Prayon Bulletin 50 ve VEAR 


and to provide layouts and estimates. OF SERVICE TO INDUSTRY 


Builders of For specific information on 
individual machines write: 

¢ Bird Continuous Centrifugal Separators BIRD MACHINE { 

Bird-Prayon Continuous, Rotary, Horizontal Vacuum Fitters COMPANY 

+ Bird-Young Single Cell Rotary Vacuum Filters South Walpole, M a 

Bird Horizontal Tank, Vertical Leaf Pressure Filters Regi 

» Bird-Humboldt Screen Type Oscillating Centrifuges Evanston, Mlinois : 


LEADING AUTHORITY ON + Bird Suspended Centrifugals « Bitd Centrifugal Classifiers 
y « Bird Conti Centrifugal Coal Filters « Bi lish 
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PROPORTIONER 


controls flow to save for you 


The V-port disc in all Hancock “Flocontrol” Valves 
insures proportional flow throughout the entire lift of 
the stem. They are valves that help you achieve uniform 
product quality through closer control, save steam and 
fuel on process work, and cut maintenance costs. 

“3 in 1” valve design combines variable orifice with 
shut-off and micrometer dial and pointer. The valve 
opening can be set within 1/10 turn of the handwheel 
—you can duplicate all settings easily, instantly. No 
shut-off valve required—flow is in a straight line, with 


separate shut-off seating surface located away from the Hancock ‘‘Flocontrol” 
V-ports valves assure positive 
Hancock “Flocontrol” Valves are available in Bronze nate all guesswork. 
and Steel to meet the most demanding services. Ask 


your industrial supply distributor for details. 


HANCOCK “FLOCONTROL" VALVES 


[ml A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division Watertown, Massachusetts 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 
INI 9 
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Steam trap dependability is a matter of 
what the manufacturer puts into the trap 


ARMSTRONG TRAPS 
ARE DESIGNED AND MADE 
TO GIVE YOU DEPENDABILITY 


. Armstrong Traps provide the most 
» advanced development of the time- 
proven inverted bucket principle. Sim- 
ple, but effective, there isn’t much that 
can go wrong. 


1. Efficient, proved 
operating principle 


Armstrong Trap design gives big 
capacity ina meal ackage. The mech- 
anism is virtually ieakasnel. All body 
styles are easy to inspect and main- 
tain without removal from the line. 


Only the best goes into Armstrong 
Traps. Bodies are close grained 30,000 
tensile iron castings or high quality 
forgings. Working parts are all tough, 
corrosion resistant stainless steel. 


3. Highest quality 
materials of construction 


Armstrong Traps are made by crafts- 
men who take pride in their work. 
Careful inspection and frequent check- 


4. Good workmanship 
ing insure the quality of the trap. 


Your problem has probably been solved 
already in the extensive experience of 
the Armstrong engineering and sales 
organization. You can be sure of sound, 
dependable recommendations. 


5. Application 
know-how 


Your local Armstrong Representative can show you 
what Armstrong dependability can do for you. Call 
him today or write direct. 


No. 801, 880 Series, 200 Series, Forged Steel Series 
bottom inlet, for high pressures, 
high temperatures. 


860 Series for 800 Series, 3 
low pressure side inlet, side inlet, integral 
heating service. side outlet. bottom outlet. Strainer. top outlet. 


The 48 page Armstrong Steam 
Trap Book tells how to correctly 


size, install and maintain steam b SA ARMSTRONG MACHINE WORKS 


traps for any pressure, any tem- 


erature, any load plus full cat- 
cio data a Armstrong Steam 8586 Maple Street Three Rivers, Michigan 


Traps. Ask for Catalog K. 
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Here’s how it works: 


a spray of liquid enters the col- 
lector along with the dust. An 
impingement screen helps to 
encase each particle with liquid. 
Then fixed vanes impart a 
whirling motion to the wet, dust 
laden air. Moisture and dust 


particles are thrown to the sides 


DUST COLLECTOR PACKS MORE EFFICIENCY | 


The liquid used may be 


IN water, oil or solvents, depend- 
ing on the material being 
collected. 


‘% Collection Based on Actual Particle Count 


on By combining two proved principles of dust collection, the Joy Microdyne 

‘ie | collects over 99% by weight of dust particles 5 microns and larger; 92% of 

sa were) 2-micron dust. This means cleaner air. 

60% 4 Because of its unique design the Joy Microdyne is extremely compact... 

s0% is 1/10 to 1/20 the size of conventional wet collectors. For example: an 8000 

m iF —— cfm unit is only 26” in diameter, 130” long. This means lower initial cost and 

- easier installation ... in fact, the Joy Microdyne can be installed as part of 

ak existing ductwork. 

™ Let us know about your dust collecting oueblions by describing the type of 
0 te ctitauudamn, dust, approximate particle size and cfm required—and write for free bulletin 317-11. 


AIR MOVING FOR ALL INDUSTRY J 


Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 
Ready-Span oad In Canada Joy Manufacturing Company 
wesw 17876-317 Dust Collectors Compressors Conveyor Blowers (Canada) Limited, Galt, Ontario 
CuemicaL 1, 1959 7 


‘ 

‘ 
® 
Sho 


Indicating Motion-Type Transmitters 
... for flow, pressure, and level 


Low Displacement Force-Balance Transmitters 
... for flow, pressure, and level 


Thermocouple and Resistance Bulb Converters 


... magnetic amplifiers ...no vibrators 
... no mechanical rebalancing 


Displacer Level Transmitters 
.»-force-balance for simplicity 


Control Valves 
... €lectro-pneumatic and electro-hydraulic actuators 


The Electronic Consotro! Controlier (shown 4/5 ac- 
tual size) concentrates all control and supervisory 
functions in one slim 3 x 6 inch case. Controller 
operation is entirely independent of recorder. 


FOXBORO 


REG. U.S. PAT. OFF. 


Tis 
ij 


RECORDER 
DATA PLATE 


Electronic Consotro!l Recorders (shown Electronic Consotrol housing design permits un- 
1% actual size) use a simple, powerful equalled flexibility in panel arrangement. Recorders 
pen motor which can be operated di- and controllers can be mounted separately in indi- 
rectly from transmitter signal without vidual housings—or enclosed in a compound. unit. 
amplification. Available in 1 and 2 pen Regardless of mounting, either unit pulls out 
models. independently. 
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RECORDER COMBINED RECORDER-CONTROLLER 


for the 
first time... 


the solid state 
electronic system! 


m= thermocouple and resistance bulb converters-using magnetic amplifiers 
m= choice of force-balance and motion-type transmitters 
= long time-constant tubeless controllers 


Consotrol Instrumentation 


Electronic Consotrol* Instrumentation—the most complete and advanced family of electronic-oper- 
ated measurement and control instruments available today! That just begins to describe Foxboro’s 
dramatic new advance in instrumentation. 7 7 7 Foxboro electronic transmitters, indicators, re- 
corders, control stations, computing stations, valve actuators and other final operators cover every 
function in the control loop. All are linked by a d-c current signal. All are completely tubeless. 
Even thermocouple and resistance-type systems no longer require vacuum tubes. 7 7 7 Electronic 
Consotrol systems convert temperature, pressure, flow, level, and other measurements, to a propor- 
tional signal at the transmitter. Transmission to a remote control station is instantaneous. Designs 
are available for both hazardous and non-hazardous areas. 7 7 7 Electronic Consotrol Instrumen- 
tation heralds a whole new era in process control engineering. Write Foxboro today for the new 
32-page Catalog 21-10 which gives full details. The Foxboro Company, 366 Neponset Ave., Foxboro, 
Mass., U.S.A. *Reg. U.S. Pat. Off. 
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Fred Wheelwright, 
Manager, Industrial Sales: 


“The profit derived from a 
process is directly dependent on the 

efficiency of the processing equipment. 

Here, at De Laval, we specialize in bringing 
maximum efficiency to the chemical processor. 


“We go at it with a triple punch: an 
outstanding engineering staff; the most complete 
1 processing pilot plant in the country; and a full 
| line of efficiency-engineered process equipment. 

| 


“The case of the detergent manufacturer cited 

in this advertisement is an example of our work 

in helping processors develop profitable processing 
operations. Without the specified, high 

efficiency centrifuge, this process might well have 
proved impractical because of the 

production costs. 


“Why not let us devote our facilities and 
engineering talent to your problems. Just drop us 
a line on your letterhead describing your process. 

We'll be glad to recommend ways to increase 


For further information, write to De Laval. 
SOLVED WITH 


Dept. C-5 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 
5724 N. Pulaski, Chicago 46, Illinois 


DE LAVAL PACIFIC COMPANY 
201 E. Millbrae Avenue, Millbrae, California 


TDM* lassificati By using De Laval Syncro-Matic 

classification Separators with TDM Control in this 

of silica increased application, plant production was in- 
F creased a full 100%. 

plant production 100% *T DM... three directional motion 


control, The Syncro-Matic has motion 
controlled in all three directions .. . 


Problem: To accurately classify five horizontal, vertical and gyratory. It’s 
grades of silica as the last processing the secret of the unit’s outstanding ef- 
step before packaging and warehous- ficiencies, and it is also responsible for 
ing. Bottlenecking at this point had cut the far greater throughput possible with 


plant production. the machine. 


Available in carbon or stainless steel, 


Solution: A system of De Laval Syncro- the Syncro-Matic may be obtained with 
Matic Separators with TDM Control. from one to three decks, and a full 
On leaving the dryer, silica was fed to range of screen meshes and materials. 
the Primary screening unit which han- Operation of the unit is exceptionally 
dled 11.3 tons per hour at efficiencies quiet. 

of better than 95%. The Secondary 

screener picked up the balance of the For further information about this 
silica, handling 4 tons per hour, also at versatile new screen separator, just 
efficiencies of better than 95% on each drop us a line on your letterhead. No 


grade. obligation. of course. 
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Downtime for cleaning cut 
over-all efficiencies in 
Shell & Tube shellac cooling 


In refining shellac to remove wax (a 
valuable by-product), the solution of 
shellac and soda ash must be heated to 
200°F. After the wax is removed, the 
solution must be cooled rapidly. The 
processor had been using a Shell & 
Tube exchanger, but down-time for 
cleaning, and a series of cloggings and 
leakages had made serious cuts in proc- 
essing efficiency. 


Problem: To cool 13,500 Ibs. per hour 
of the shellac/soda ash solution from 
200°F. to 70°F. The efficiency of the 


operation is of prime importance be- 
cause the processor does not have an 
abundant water supply. 


Solution: A single section De Laval 
P-12 Plate Heat Exchanger. The unit 
requires only 12,600 Ibs. per hour of 
60°F. water and maintains a tempera- 
ture differential of 10°F. The plate 
heat exchanger cools the shellac/soda 
ash solution both rapidly and with the 
most efficient use of the available wa- 
ter supply. 


The ease of cleaning the De Laval 
Plate Heat Exchanger is important to 
the processor, too. The plate pack is 
easily opened, immediately exposing 
all heat transter surfaces for thorough, 
rapid, manual cleaning. Constructed of 


CENTRIFUGES e 


EFFICIENCY PROBLEMS... 


stainless steel throughout, it is easier to 
clean and eliminates problems of con- 
tamination in operation. 


Note in the illustration how compact 
the unit is. It easily fits into available 
plant space, required no additional con- 
struction. And since this unit has been 
installed, the processor reports com- 
plete elimination of problems due to 
clogging or leakage. 


If your process could benefit from 
the top efficiencies, maximum temper- 
ature control, and higher capacities of 
the De Laval Plate Heat Exchanger, 
why not drop us a line requesting more 
information? There’s no obligation to 
you, and it may well prove the answer 
to some of your processing problems. 


DE LAVAL PROCESS EQUIPMENT 


Processor of new detergent 
cleaned up recovery problem 
with fast, non-stop separator 


Problem: A processor developing a 
new detergent made from vegetable oil 
needed an efficient method of recover- 
ing the expensive catalyst in re-usable 
form. Previous attempts had recovered 
non-dispersible catalyst in a hard cake 
form. 
Solution: A De Laval AC-VO “Nozzle- 
Matic” Centrifuge. Since the heavy 
phase in the separation (containing the 
catalyst) is thrown to the bowl wall 
and discharged continuously as part of 
the machine’s normal operation, the 
catalyst is recovered in a thick slurry. 
In this form, it is easily re-dispersed. 
This particular unit was also sup- 
plied with a heavy phase recirculation 
feature. As the heavy phase is dis- 


PLATE HEAT EXCHANGERS e 


charged through the nozzles built into 
the bowl wall, it is picked up and re- 
circulated to the centrifuge bowl. The 
result is a higher concentration of the 
catalyst, and in a state of maximum 
clarification. 

The higher capacities possible with 
De Laval continuous discharge centri- 
fuges were important to this processor, 
too. Combined with the fast operation, 
they insured maximum catalyst life. 
Slow operation had been a factor in the 
hard caking of the catalyst in previous 
attempts at recovery. 

Wherever recovery of a solid is im- 
portant in your process, you should 
consider the different types of solids 
concentrators we make at De Laval. 
There is a type for every recovery 
operation. 

Why not drop us a line for further 
information? Just tell us the type of 
recovery which interests you. There is 
no obligation, of course. 


VIBRATING SCREENS e 


COMPLETE PROCESSES 
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Two views of a 2500hp, 
five-throw, five-stage 

Class FE Compressor 
installed in a large steel plant 
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Class FE horizontal, balanced-opposed compressors are doing 

an impressive job in the production of oxygen and in many other 
processes which demand compressors that take high pressures and 
heavy duty service in their stride. The “FE” is only one of many 

CP designs for such requirements. Horsepowers to 5000; pressures 
up to 15,000 pounds, Write for detailed specifications. 


AIR AND GAS COMPRESSORS » VACUUM PUMPS »* PNEUMATIC TOOLS + ELECTRIC TOOLS » DIESEL ENGINES * ROCK DRILLS + HYDRAULIC TOOLS 
13 
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Looking for cost leaks? 
Look at your steam traps 


Engineering approach to steam trapping 
can save thousands a year on costs of fuel, 
trap maintenance, process cycle time, 
and uniformity of product quality 7 


Plant and process engineers all across industry have found 
that Sarco Production-Planned steam trapping can pare operating 
costs by thousands of dollars a year. 

Production-Planned steam trapping is an engineering approach to 
the problem of getting full design values of heat transfer from steam 
using equipment. Scores of case histories show that it can make sub- 
stantial savings and improve processing efficiency. At the same time, 
costly trap maintenance can be greatly reduced. 

In Sarco Production-Planned steam trapping, traps are matched to 
the job by type as well as size. They are properly placed, correctly 
installed. And, to keep down maintenance and replacement costs, 
every trap is top-quality. 

It may pay you well to take this engineer’s-eye view of your steam 
trapping. And why not have a Sarco representative look over your 
system with you? His suggestions will be completely objective because 
Sarco—and only Sarco—makes a steam trap for every basic require- 
ment. Quality? Recognized everywhere for half a century. 


Production-planned systems 


make best use of traps Traps must be matched 
to job for best 
system performance 
| No single type of steam trap will perform 
; well in all applications. Each type has a 
ad range of applications for which it is best 
WRONG suited. For optimum efficiency these dif- y 
me ferences must be taken into account; traps =] 
As the two illustrations above show, correct application of steam — be pie for their — al 
traps is as necessary as using the right trap. In the hook-up on P Sore Ing. 
the left, the lack of a condensate collection point plus the long leg pen 
to the trap will result in condensate’s flowing past the drain point, a five b Ping 5. With Sex “oo pre le 
possibly causing water hammer. The correct way to install the nsibility. for all 
trap is shown at right, placed close to the drain point. A strainer trapping shod — ty, y 


should be placed before any trap to prevent entrance of scale or 
other foreign matter into the trap. 

This is just one example of the way your Sarco representative 
can help you plan your steam system for maximum production. 
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Thermostatic ' Liquid Expansion Float-Thermostatic Camlift Bucket 


Thermo-Dynamic* 


Take these two steps to Production-Planned steam trapping: 


(1) Write today for Sarco literature; (2) Talk with 
your Sarco representative. He can help you check aed 


trapping requirements, and he has—or will quickly 
get—the right answer to any unusual trapping problem. COMPANY, INC. 


*T.M.U. Pat. No. 2,817,353. 635 Madison Ave., New York 22, N. Y. 
STEAM TRAPPING* AIR VENTING*® TEMPERATURE CONTROLS*HEATING SPECIALTIES 
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John L. Parris, Manager Centrifugal Compressor Sales, 
The Cooper-Bessemer Corporation, explains... 


How you gain four ways 


when you specify Cooper-Bessemer 


Centrifugal Compressors 


4 


Horizontally split, 
Up to 100,000 cfm. 


gas. Up to 30,000 cfm. 


To get the most for your compressor dollars, it will pay you 
to check into Cooper-Bessemer Centrifugal Compressors 
because these fully-proved products offer you a combination 
of four outstanding advantages : 


1. You get a design that’s matched to your needs. 
A wide range of types and sizes of Cooper-Bessemer Centri- 
fugal Compressors are available to assure optimum per- 
formance on your processing or air supply application. 


2. You get unsurpassed quality. The designs include 
many field-proven distinctive features. Cooper-Bessemer’s 
high standards of materials and craftsmanship are applied 
to every component of these precision-built units...to 
assure utmost reliability. 


3. You can get undivided responsibility. We can engi- 
neer the entire compressor installation, including drive and 
controls. Cooper-Bessemer En-Tronic Controls are available 
to provide any degree of automation. 


4. You get service for most profitable performance. 
Our outstanding field service and warehouse facilities assure 


process air or 
gas centrifugal compressor. Range: 


Horizontally split, intercooled cen- 
trifugal compressor designed for 
low cost shop and process air and 


Pipeline centrifugal booster with a 
history of record-breaking per- 
formance. Up to 20,000 bhp. 


Installations can be integrated with Cooper- 
Bessemer En-Tronic Controls all the way from 
simple 


ing toc system i 


Barrel type centrifugal compressor for gas and 
air at pressures up to 5000 psi. 


prompt attention to your operating needs. ..with resulting 
reduction in your inventory and downtime. 


Our nearest office will gladly supply complete information 
on Cooper-Bessemer Centrifugal Compressors to meet your 
needs exactly. Call them today. 


BRANCH OFFICES: Grove City * New York + Chicago * Washington 
San Francisco Los Angeles Houston Dallas Odessa Pampa 
Greggton + Seattle + Tulsa + St. Louis Kansas City Minneapolis 
New Orleans + Shreveport « Casper 

SUBSIDIARIES; Cooper-Bessemer of Canada, Ltd.... Edmonton Calgary 
Toronto + Halifax 

Cooper- Bessemer International Corporation... New York Caracas 
Mexico City 

C-B Southern, Inc. ... Houston 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS DIESEL GAS-ONESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL, 
ENGINE OR MOTOR ORIVEN 
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Handwheel Nut—securely holds malleable iron, non- 
heating handwheel to the stem. 


Protruding Packing Gland—a Powell feature—com- 
presses the packing, offers additional guidance to 
the stem, and prevents packing nut from becoming 
loose and rotating with stem. 


Deep Stuffing Box—holds more than ample amount of | 
high-grade steam packing. 


Stem—is high tensile bronze, extra heavy, of large 
diameter, with long Acme threaded section. 


Repack-Under-Pressure Seat and Collar—permit valve to ae 
be repacked under pressure when fully open. 


Body—a high tensile bronze casting, scientifically 
designed to provide full flow area through the valve. 


Wedges—Interchangeable Solid or Double Wedges 
are available in rising stem valves. They are held 
to stem by a “T”’ slot, and are accurately guided to 
valve seats by means of integral cast lugs that 
travel in female guideways in the valve body. 
Entirely clearing the waterway, full unobstructed 
flow through is assured. 


Sectional—Union Bonnet Rising Stem Gate Valve Fig. 2700—125 pounds, Fig. 2714—150 pounds. 


POWELL... world’s largest family of valves 
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BRONZE UNION BONNET GATE VALVES 


These new BRONZE Union Bonnet Gate Valves 
have many superior features—some of which are 
outlined here. For complete details, write for new 
illustrated circular. Or check with your nearest 
Powell Valve distributor. 


Identification Plate—gives Figure Number and kind of 
valve. 


Heavy Hexagonal Packing Nut—for holding gland and 
adjusting packing. 


Long Bonnet—cast of high tensile bronze for long 
service. 


Octagonal Ring Nut—is deep threaded and tightly 
holds body-bonnet connection. Affords additional 
wrenching positions. 


Ample Space—between seats and end of pipe thread 
prevents injury to seats when screwing pipe into 


Detail of Sectional View Inside Screw Rising Stem Gate Detail of Sectional View Non-Rising Stem Gate Valve show- 
Valve showing Double Wedge Disc and Integral Seats. ing Solid Wedge Disc that rises on stem. Integral Seats, 


THE WM. POWELL COMPANY °« Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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1. Zirconium maker uses 6-inch glass columns 
to get into commercial production 


At the Wah Chang Corporation’s Albany, Oregon, plant 
you'll find an extraction system made up of Pyrex brand 
glass columns, 6 inches in diameter and 50 feet high. 

Zirconyl chloride enters the open end against a counter 
current stream of thiocyanate-rich methylisobutyl ketone. 
After hafnium is extracted, a countercurrent hydrochloric 
acid stream strips out any remaining zirconium in three 
6-inch by 50-foot glass columns. 

Finally, zirconium-free hafnium raffinate is scrubbed with 
sulphuric acid in more glass columns—6 inches in diameter 
and 55 feet tall. The scrubbe:' solvent then is recycled to the 
extraction columns and the aqueous solution of hafnium 
sulfate is neutralized with ammonium hydroxide. 
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Why Pyrex brand glass No. 7740 for this processing? 
Because this is the glass that stands up to corrosive fluids. 
It is virtually unaffected by most acids or alkalies; there is 
no side reaction, no pickup. And with Pyrex brand glass 
you have no worries about heat or mechanical shock. 

Add up all these factors and you'll see why glass was the 
choice to help put zirconium into production at a rate of 
650,000 pounds per year. 

If you would like more facts about Pyrex brand glass 
pipe or columns, use the coupon for getting a copy of PE-3, 
the complete manual on design, engineering, and installation 
of Pyrex brand glass pipe and fittings. 
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2. Heat, cool, and condense 
corrosive fluids in PYREX® modular 
shell and tube heat exchangers 


Your liquid will come in contact only 
with Pyrex brand glass No. 7740, plus a 
chemically resistant ceramic, and TEF- 
LON. You'll have no worry about build-up 
cutting efficiency, because glass is smooth. 
You can design systems to use multiple 
units, in parallel or series-parallel flow 
combinations. You have low installation 
costs, because units are light in weight (the 
50 sq. ft. capacity model weighs only 165 
pounds). Mounting brackets are supplied. 
You can choose from models that take 
corrosives on tube side only, or on both 
tube and shell sides. You owe it to your- 
self to get the facts today. Use the coupon. 


3. No more plug-ups in glass waste- 
lines handling cellulose acetate dope 


Problem: Design a drainline system to 
handle sulfuric acid, acetic acid, and a 
cellulose acetate effluent. Complication: 
when “dope” overflows into the lines, 
water turns the fluid into a solid acetate 
flake that tends to plug. The solution: 
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220 feet of Pyrex brand pipe. No problem with 
corrosion. No worry about shock from steam 
cleaning. And if dope does build up, it’s visible. 
You take down only those sections you need, sav- 
ing a great deal of time and effort. And you dis- 
cover that the visibility and ease of cleaning of 
glass make it possible to use smaller diameter lines 
than with metal. Glass is the practical, modern way 
to handle wastes, particularly corrosive ones. Put 
all the details where you can use them—in your 
hands. Get PE-30. 


4. NEW PYREX brand Y-valve 

Now you can get a Y-valve for handling most 
fluids without corrosion or contamination. The 
valve comes in 142” and 2” sizes—with 1” to be 
available soon. You get a tight seal, because a 
spring-loaded plug keeps TEFLON firmly against 
the seal. You can disassemble without removing the 
valve from the line. And you get extra strength, 
because the body is tempered, then armored with 
FIBERGLAS impregnated with a polyester resin. Use 
this valve to 50 psi, up to 250° F indoors, 175° F 
outdoors, with temperature differentials as high 
as 200° F. New Bulletin PE-4 gives details. 


CORNING MEANS RESEARCH IN GLASS™@ 


CORNING GLASS WORKS 


1 Crystal Street Corning, N.Y. 
Please send me: 
() Bulletin PE-3 on PYREX brand pipe 
(C) Bulletin PE-33 on heat exchangers 
CD Bulletin PE-30 on glass drainlines 
(1 Bulletin PE-4 on new Y-valve 


Name Title. 


Address 
City 


Zone. 
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ENJOY THE PLUS ADVANTAGES OF 
100% ALUMINUM INSTALLATION 
You'll have a better installation if you connect your 
WV H BH N YOU aluminum conduit with Killark aluminum fittings and 
fixtures. You get: Lightweightness. A labor savings in 
installation costs... 14 the weight of iron, one man 


I N A can handle the work of two. Non-Corroding Durability. 
Smooth, bright, non-rusting .. . long on life, short on 
maintenance. Easy Installation. Clean threads, plenty 

A LUM 1 i NUM of wiring room. Safety. Non-sparking, an important 
factor in hazardous areas. 
The First and Most Complete All-Aluminum Line 


C ON Dull eee Whatever the installation, there are thousands of 


fittings in the ever-expanding Killark line from which 
to choose. And behind each are many years in pioneer- 


; ing, researching, designing and development of the 
be S r e O L ns t al l finest fittings at the cost. 


VAPOR-PROOF EXPLOSION-PROOF MOTOR-STARTER CIRCUIT BREAKER 
FIXTURES FIXTURES ENCLOSURES ENCLOSURES 


PLUGS & RECEPTACLES EXPLOSION-PROOF 
FITTINGS 


KILLARK REPRESENTATIVES 


*Atlanta, Ga. *Denver, Colo. *Philadelphia, Pa. 

Baltimore, Md. *Detroit, Mich. *Phoenix, Ariz. 
*Boston, Mass. Kansas City, Mo. *Pittsburgh, Pa. 
*Buffalo, N. Y. *Los Angeles, Calif. Richmond, Va. 
*Chicago, Ill. Milwaukee, Wisc. *San Francisco, Calif. 
*Cincinnati, Ohio Minneapolis, Minn. *Seattle, Wash. 
*Cleveland, Ohio New York City, N. Y. Honolulu, Hawaii 
*Dallas, Tex. Omaha, Neb. 

Sales Offices and Warehouse Stocks throughout Canada 


*Warehouse Stocks 


THE KILLARK ILLUSTRATED CATALOG IS YOURS ON REQUEST 
ELECTRIC MANUFACTURING COMPANY 


Vandeventer and Easton Ave. * St. Louis 13, Missourl 
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ENGINEERS “DISCOVER” ALCOA CONDUIT 


Lower cost, installation economies, corrosion 
resistance make Alcoa Aluminum the best conduit buy 

An increasing number of cost-conscious engineers 

are switching to aluminum rigid conduit for office 

buildings, industrial plants and other new and re- 
modeled structures. Here are some of the reasons 
why: 

@ Lower prices plus light weight and ease in han- 
dling make Alcoa® Aluminum Conduit installa- 
tions competitive. 

@ Corrosion resistance of aluminum means less 
maintenance, freedom from staining. 

e Aluminum is easier to cut, bend and thread. Wire 
pulling is easy, too, because of specially treated 
internal surface. 

@ Nonmagnetic aluminum offers up to 20 per cent 
less voltage drop. 


@ Clean, modern appearance complements modern 
architecture. 

@ Aluminum is nonsparking and has Underwriters’ 
Laboratories, Inc., approval. 

Find out why Alcoa Aluminum is your best conduit 

buy. Contact your electrical distributor, or write 

Aluminum Company of America, 2147-F Alcoa 

Building, Pittsburgh 19, Pennsylvania. 


For Exciting Drama Watch ‘‘Alcoa Theatre,’ Alternate Mondays, NBC-TV, 
and ‘‘Alcoa Presents,’’ Every Tuesday, ABC-TV 


| RIGID CONDUIT 


ISSUE MU-28 
Cooperative Farm Chemical Association, Lawrence, Kansas 


Ask for your Free 
Copy of New 

Booklet on Alcoa 
Aluminum Conduit 
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Deturik 


VALVES 


DeZurik Eccentric Valves can now be furnished with plastic coatings. With 
plastic coatings, the corrosion resistance of a cast iron valve is greatly increased 


at only a slight increase in price. 


DeZurik Plastic-Coated Valves are the economical answer to valving alka- 
lies, mild acids, sea water and other neutral salts. They are also particularly 
suitable for de-ionized and de-mineralized water where iron contamination is 
objectionable. 

Coated or uncoated, DeZurik Eccentric Valves can provide the positive 
answer to your valving problems. 


For more information, 
contact the DeZurik representative in your area, a U R I K 


or write Dept. PC. Co RPORATION 
SARTELL, MINNESOTA 
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Power-zone UNIT SUBSTATIONS 
HAVE EVERYTHING...INCLUDING COMPACTNESS! 


e Square D designs and builds a 
complete line of substations for any appli- 


Power-ZON€ DESIGN PAYS OFF! 
MINIMUM SIZE AND EASY HANDLING 


If you have any questions pertaining to EQUIPPED TO BEST FIT 


substations, call in your Square D Field 


YOUR APPLICATION 
Engineer or write for literature describing ® High rr gg taladamma ata switch or oil cutouts, fused 
or unfused 
oe Pb with Square D's ®@ Transformer « Dry type; quiet; up to 300 xva and up to 
Address Square D Company, 6060 Rivard 


5 «xv primary; winding taps easily accessible through 
front grille 
Street, Detroit 11, Michigan. 


@ Low Voitage> Molded case circuit breakers; QMB fusible 


switches and motor starters; metering equipment. Full 
72” of panel space available for these devices 


EC&M neavy inpustry ELECTRICAL EQUIPMENT. ..NOW A PART OF THE SQUARE D LINE 


SQUARED) COMPANY 
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12 YEAR 
PAYLOADER J 


“Unloads rail cars in Ug less time...] 


‘... It's fast and has adequate power to get full bucket 
loads under any conditions existing in our plant’, continues 
D. W. Brant, Plant Supt. of Screven Oil Mill, Sylvania, Ga. “The 
H-25 is daily proving it’s the ideal size machine for all phases of 
our fertilizer and limestone handling work. We have been using 
“PAYLOADER” units for 12 years with outstanding, continuous 
service and low repairs.” 

If you want top production from a six-foot-turning-radius ma- 
chine, you should try a Model H-25. In carry capacity, in output, 
and in proven dependability it has no equal. 

Other proven “PAYLOADER” models are also available, from 2,000 
to 12,000 Ibs. carry capacities, to meet your every material 
handling need. Your Hough Distributor is ready to serve you. 
See him today. 


THE FRANK G. HOUGH CO. 
754 Sunnyside Ave., Libertyville, Ill. 


C) Send full facts about the H-25 PAYLOADER [] Other PAYLOADER Models 


Title 


Company 


Street 


City 


Maneuverability: 
and Speed... 


The H-25 with 2,500 Ib. carry capacity, 
only 6 ft. turning radius and easy 
power steering, is the most concen- 
trated package of tractor-shovel pro- 
ductivity ever designed. Power-shift 
transmission with two speeds forward 
and reverse, power-transfer “‘no-spin” 
differential, and 4,500 Ibs. of bucket 
break-out force are other outstanding 
features that speed production and 
reduce operator effort. 


FRANK G. HOUGH CO. 
LIBERTYVILLE, ILLINOIS 
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From Rugged 
Hot Gas 
Applications 


To Tough 


Materials 
Handling Jobs... 


“BUFFALO” EXHAUSTERS CAN TAKE IT! 


“Buffalo” Industrial Exhausters are ruggedly built, highly efficient heavy duty 
fans designed for a wide variety of applications. Husky steel plate housing is 


welded throughout. Adjustable to any discharge direction. Reversible for clock- 


wise or counter-clockwise rotation. Available in numerous arrangements for 


many severe air and materials moving jobs. These include: 


@ Moving Hot Gases — 200° F. to 850° F. For this purpose units are equipped 


with heat slingers, high temperature ball bearings and/or separated steel 


bearing subbase. 


Handling Corrosive Fumes. Installations have proved that “Buffalo” 
Rubber-Lined Exhausters will outlast metal fans up to twelve to one. Rubber 


is vulcanized directly to all metal parts exposed to acid fumes. 


Materials Moving. Type “MW” material wheels are available for moving 
emery dust, saw dust, chips, long shavings and many other types of materials. 


Investigate the advantages of “Buffalo” Industrial Exhausters for your severe 
air or materials moving jobs. Phone your “Buffalo” engineering representative, 
or write for Bulletin FI-110. 


Upper: Heat Slinger for cooling shaft and 
bearings on a “Buffalo” Hot Gas Exhauster. 


BUFFALO FORGE COMPANY 


Buffalo, N.Y. 


Ay Center: “Buffalo” Rubber-Lined Exhauster 
Buffalo Pumps Division e Buffalo, N. Y. for corrosive fume handling. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT [ower: “Buffalo” Type “MW” Material 
EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING Wheel. 
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WESTERN PRECIPITATION’S 


NEW 
TH cottector 


CLEANS GASES TO 550°F 
with VIRTUALLY 100% COLLECTION! 


Western-Precipitation brings another important 
new advancement to the gas cleaning field — the 
THERM-O-FLEX Collector — a filter type of unit 
with many advantages over conventional filter 
equipment... 


The THERM-O-FLEX features glass sili- 
cone treated filter tubes that efficiently 
handle gases as hot as 550° F! 


The THERM-O-FLEX tubes are cleaned 

automatically by intermittent collaps- 
ing (not by destructive shaking). This 
assures uniformly low pressure drop com- 
bined with long filter life! 


The THERM-O-FLEX has no moving 
parts — nothing to require frequent 
servicing or replacement! 


RESULT — 

highest collection efficiency come 
bined with lower cost, less mainte- 
nance and uniformly low pressure 
drop on a wide range of applications, 
a few of which are shown at left. 


Let Our Experienced Engineers study your 
dust or fume collection problem — large or 
small —and show exactly how THERM-O-FLEX 
gives new standards of performance at low 
installation costs. No obligation, of course! 


HELPFUL NEW BULLETIN 
describes multiple Therm-O-Flex 
savings, outlines applications, tech- 


WESTERN nical data. Ask for Bulletin #F105! 


PRECIPITATION 


COTTRELL Electrical Precipitators CORPORATION 


ce, Engineers and Constructors of Equipment for Collection of Suspended Material from Gases . . . and Equipment for the Process Industries 
LOS ANGELES 54 NEW YORK 17 CHICAGO 2 PITTSBURGH 22 ATLANTA 5 + SAN FRANCISCO 4 
THERM-O-FLEX Hi-Temp Filters 
TURBULAIRE-DOYLE Scrubbers Representatives in all principal cities 


ERD Tian eheeeenere Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 


HI-TURBIANT Heaters 
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flexible” 
Teflon*lined hose 
in larger diameters! 


Only TITEFLEX has it! Its name: Springfield ‘‘400'’** 


For the first time you can buy Teflon hose that really flexes, 
even in large diameters. TITEFLEX makes it with an exclusive 
process, and its minimum bend radius is only 34% times the 
hose diameter! 

CHECK THESE WANTED FEATURES: 

e Often, a shorter Springfield “400” assembly can replace 
extruded hose at a saving in money. 

e Available in lengths to 25 feet (soon to 50!) and diameters 
of %”,1”,1%”", 1%”, 2”—and soon—3” and 4”. 

e Teflon is tough, friction free, lightweight, inert, corrosion 
and temperature resistant, with extra long fatigue life. 


e Reinforced with TITEFLEX “zero motion” braiding. 

e Assembly terminations: Elbow fittings of any configura- 
tion to your order. JIC Swivel Nuts and Male Pipe Threads, 
AN Swivel Nuts, MS 20756 Flanges. All guaranteed failure- 
proof to burst pressure of hose. 


Already, Springfield “400” is in use for transferring acids, 
alcohols, methanol and most corrosive fluids . . . for live 
steam lines... for extremely high and low temperature sys- 
tems. Our data sheets contain answers to your needs. 

a copy from your TITEFLEX distributor or write direct to us. 
Stocks available at authorized distributors in your area. 


*Teflon is a duPont trademark **T.M. of Titeflex, Inc., Pot. Pending 


SPRINGFIELD ‘‘400” DIMENSIONS “py 
AND PERFORMANCE Dia. Dia. 


rox 
; Outside Wel ht Max. 
Lbs/Ft Radius Burst. ere Working 


Min. 
Bend Min. 


tibeFlex 


.784 1.067 
| 

1.290 1.555 


(Hose assemblies rated for performance at 1.522 1.790 
operating pressures shown—through tem- 1.987 2.315 
perature range of —65° to 400° F.) ‘ R 


21%" 2,000 

2,000 1, 500 
4” 1,400 350 
5” 1,000 250 
6%” 1,000 250 


titeflex inc. springfield MASS. rrciric oivision + SANTA MONICA» CALIFORNIA 
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SPENCER CHEMICAL CO. UNRAVELS KNOTTY PROBLEM: 


Maintaining a controlled flow of liquid 
ammonia at high pressures, 24 hours a day. 


At the Vicksburg, Miss. plant of Spencer Chemical Company, ammonia 
production demands two things of pumps: (1) 24-hour, 7-day-week opera- 
tion and (2) continuous flow of controlled volumes of liquid ammonia at 


high pressure. 


How Spencer licked the problem: When 
Spencer began outlining construction plans 
in 1951, company engineers specified two 
Aldrich Direct Flow, 34" x 3”’ stroke Triplex 
Pumps. These were scheduled to be used for 
alternate 30-day periods. According to com- 
pany spokesmen, nearly four years of service 
have proved these pumps to be efficient and 
capable of durable service. 

Results: Dependability and freedom from 


trouble in all phases of operation. The Vicks- 
burg Works Maintenance Superintendent 
tells us: ‘“The Aldrich Pump is an excellent 
unit. Valve life is excellent and packing life 
exceptionally good.”’ 


We'll be glad to send you full information on 
Aldrich Pumps and their advantages to you. 
Simply write Aldrich Pump Company, 3 
Gordon Street, Allentown, Pa. 


' the toughest pumping problems go to 
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Who makes and meets 
your Wire Cloth Specs? 
CAMBRIDGE does... 


To assure you of wire cloth fabrications that 
give long and satisfactory performance, we 
have experienced engineers who can draw up 
prints for your approval if necessary, and 
trained production men who can quickly and 
accurately fabricate parts to your most rigid 
specifications. 


To fill your most diversified bulk wire cloth 
needs, we have thousands of items in stock—in 
all meshes, wire sizes, metals or alloys—ready 
for prompt delivery. 


Modern machinery, careful workmanship and 
constant inspection assure you of exact mesh 
count and mesh size. And, our field engineers 
follow up your order to see that our product is 
giving the best possible service. 


ae 


= 


94444888 


We make wire cloth from any metal or alloy— 
including titanium—in nine basic weaves—from 
finest to coarsest mesh. Call your Cambridge 
Field Engineer for information. He’s listed in 
the yellow pages under “‘Wire Cloth’’. Or, write 
for FREE 94-PAGE CATALOG. 


The Cambridge 
Wire Cloth Co. 


Department G e Cambridge 61, Md. 


Manufacturers of Wire Cloth, 
Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 


CuemicaL 1, 1959 


ae 
‘ 
‘ 


AAAARAAAR A F FF 


Safeguard overhead structures 
against corrosion with 


TYGON PROTECTIVE 
COATINGS 


Have you checked your ceilings recently? We don’t claim that Tygon provides “uni- 
versal” corrosion protection. Engineers 
It pays to keep a sharp eye on the over- know there is no “all-purpose” coating. But 
head structures in your plant, for corrosive just about everywhere that protective coat- 
fumes and gases can readily damage ings must aheson the effects of cor- 
poorly protected walls, fixtures, ceilings, rosive fumes and chemicals, specialized 
and other structural members. Unless de- Tygon Coatings are meeting the challenge 
tected in time, and corrective action taken — providing longer service at lower long- 
= such damage can be severe and term cost. 
costly. 


So it’s wise to make periodic inspections 
of those higher areas. And if you find 
trouble spots” where present coatings are ee 
not givin adequate protection, Tygon today. It contains complete appli- 
Paint, with its exceptionally broad range cation details plus helpful infor- 
of corrosion-resistant properties, is usually on Tygon 


the recommended answer. = wide range of 


PLASTICS AND SYNTHETICS DIVISION us. INEWARE 


AKRON 9, OHIO 


444-F 
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DEVELOPMENTS ... 


JUNE 1, 1959 


Chementator 


C. CHILTON 


Esso’s all-butyl tire is now 
commercial. Esso put new 
tire on sale last month in 
its 18-state marketing 
area, plugging shorter 
stopping distances as big 
selling point. 


SO: in flue gas reduces hex- 
avalent Cr to trivalent in 
plating wastes at General 
Motors’ Elyria, Ohio, 
plant. Scrubbing step pre- 
cedes alkaline precipita- 
tion. 


Fansteel is getting set to pi- 
lot a new improvement in 
Ta-Cb production “which 
goes considerably beyond” 
its recent developments in 
Ta-Cb separation. Com- 
pany is mum on further 
details. 


Brown & Root is building 
first Giammarco-Petro- 
coke plant in U. S. for 
Trans-Western Pipe Line 
Co. at Fort Stockton, Tex. 
Due on stream this 
autumn, plant will remove 
H.S and CO. from 180 MM 
cu. ft./day of natural gas. 


New hope for chlorine from HCl 


Economical electrolytic regeneration of 
chlorine from byproduct HCl is the prospect 
promised by the well-known Italian engineer- 
ing firm, De Nora, and Monsanto Chemical, 
De Nora’s U. S. agent. Monsanto has a pilot 
unit in successful operation at Anniston, Ala. 

Monsanto’s F. M. Berkey presented an 
optimistic picture of this development at the 
Electrochemical Society’s meeting in Phila- 
delphia last month. Estimated investment for 
a plant to recover 20 tons/day of chlorine 
is $400,000, or only $20,000 per daily ton. 
Power consumption is 1,750 kwh./ton. Based 
on electricity at 1¢/kwh. and 10% deprecia- 
tion, estimated recovery cost is $36/ton. 

The De Nora electrolysis unit is a filter- 
press-type assembly of individual cells. Single 
cell voltage is 2.3. Proposed commercial unit 
would consist of 40 cells (Monsanto’s unit has 
35) with an over-all voltage drop of 92 v. 
when passing 1,500 amp. to make 3,900 lb./day 
of chlorine. 

Electrolyte is a solids-free HCl solution 
which enters at 33% concentration and exits 
at 18%. Gaseous HCl feed is absorbed in de- 
pleted electrolyte to bring it up to strength. 

Recovery of chlorine from HCl has chal- 
lenged chemical engineers for many years. 
Previous attempts by U. S. producers—either 
by electrolysis or by chemical oxidation—have 
met with technical or economic failure. 


Ethylene yields acetaldehyde directly 


A new way to make acetaldehyde—by 
direct oxidation of ethylene—has aroused in- 
terest among chemical engineers on both sides 
of the Atlantic. 

Responsible for this development is Con- 
sortium fuer Elektrochemische Industrie 
GmbH., Munich, Germany. The new process— 
already tested through pilot-plant stage— 
differs from conventional ethylene-based 
acetaldehyde processes in that the latter in- 
volve production of ethanol as an intermediate. 
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APPLETON SERIES 
CONVERTIBLE VAPORTIGHT 


Reflect 
Takes either 100 W or 3 
150-200 W adapters. ‘ae 
Ceiling, pendent, or 
bracket types available 


to relamp or convert! 


One trip up the ladder, a few quick twists of 
the wrist, and relamping or wattage conversion 
is done! V-51 reflectors with integral neoprene 
ring adapt perfectly to the grooved 
unilet... permit instantaneous 
substitution of reflectors. 


Adapter, Globe, 

ond Guard 
100 W and 150-200 W size globe adapter with 
shock absorbing socket. Die cast aluminum > 
guard has two sealed stainiess steel bail 
plungerts which snap securely into cavities in 
adapter. Vaportight globe in 100 W or 150-200 
W sizes in clear giass or various colors. : 


U. S. Pat. 2,749,433 
2,749,435 2,715,214 

Canada Pat. 531,655 
511,696 


For economical service and maintenance, 
it’s hard to find anything more practical 
than Appleton’s V-51 Series exclusive 
unit assembly (adapter, receptacle, globe, 
and guard). Shock absorbing socket cuts 
lamp replacement costs. Try the 
Appleton V-51 Series standard or shallow 
dome, deep bowl, or angle type reflectors 
and 100 W and 150/200 W vaportight 
unit assemblies in your plant today. 
Available in a variety of hub sizes in 
pendent, ceiling, or bracket type 
fixtures for every kind of installation. 


Maintenance man takes 
Spare assembly to lamp requiring replacement An upward thrust 
or wattage change...removes lamp assembly _and slight quarter twist engages 

... Screws fresh unit in place and the job is neoprene ring with the groove in the unilet 
done! Higher wattages of 150/200 are inter- and snaps the reflector in position. Entire 
changeable with 100 watt unit and can be operation of removing lamp, inserting new 
used in same unilet body. (Die-cast aluminum _unilet, and positioning of reflector requires 
guard turns counter clockwise to act as a tool _no special tools...no set screws...no small 
tor easy removal in relamping). parts to juggle. Absolute simplicity! 


Sold 
Through Franchised 
Distributors Only 


APPLETON ELECTRIC COMPANY 


1704 Wellington Avenue « Chicago 19, Illinois APPLETON 
Also Manufacturers of: << ® 
Outlet Proof Better Wiring® 


Automatic 
Reelites 


Fixtures Malleable tron 
Unilets & Covers 


“ST” Series Connectors 
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Consortium uses a palladium dichloride 
catalyst. Process begins in a tower, where a 
rising ethylene-containing gas stream reacts 
with a descending 0.1M aqueous solution of 
PdCl, as follows: 

CoH, + PdCl. + — CH;CHO + 

Pd + 2HCl 


Yield is over 90%. Liquid from the tower, 
containing the reaction products, goes to a 
still which strips off crude acetaldehyde. Spent 
catalyst is then regenerated by air oxidation 
in another tower, where this over-all reaction 
occurs: 


Pd + 2HCl + 140. — PdCl. + 


This reaction itself is slow. But it can 
be speeded up by the presence of cupric (or 
ferric) chloride. The CuCl, actually serves as 
oxidizing agent for the Pd, forming CuCl, 
which in turn is easily reoxidized to CuCl. 
by air. 

Chief advantages of the Consortium 
process, it is claimed, are low investment and 
ability to use cheap raw materials. Consortium 
believes the same technology might be ap- 
plied economically to make acetone from 
propylene and methyl ethyl ketone from 
normal butylene. 

Though Consortium—a 100% subsidiary 
of Wacker-Chemie—has not announced licens- 
ing plans, CE has learned that several com- 
panies already are definitely interested in the 
process. Hoechst-Uhde International GmbH., 
New York, will probably be licensing agent in 
U.S. and Canada. 


Water softening yields process lime 


While gold from sea water still challenges 
the imagination, extraction of lime from fresh 
water is a commercial reality. 

Buckeye Cellulose Corp.’s wood pulp mill 
at Foley, Fla., now gets most of its require- 
ments of lime—amounting to 50 tons/day— 
from a new fully integrated water-softening 
and lime-recovery system. These facilities 
were installed as part of a just-completed 
$20-million expansion project which added 
100,000 tons/yr. to Buckeye’s dissolving pulp 
and paper pulp capacity. 

Utilization of recovered lime will save 
the company up to $5,000/mo. Added ad- 
vantage is elimination of lime sludge disposal 
problems, including maintenance of several 
acres of lagoon area and periodic removal of 
dried sludge from lagoons. 
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Water used at Foley—40 million gal./day 
from deep wells—has a hardness rating of 
over 200 ppm. The plant’s cold-lime softeners 
reduce this to 80 ppm., pulling out about 100 
tons/day of CaCO; sludge. Chief impurities 
in the sludge are Mg and Fe. 

In order to be able to use this lime in 
the causticizing circuit, Mg compounds must 
be removed to prevent their buildup beyond 
a tolerable level. 

This was a major deterrent until Buckeye 
engineers found that carbonation of the 10%- 
solids sludge, followed by centrifugal classi- 
fication and dewatering, would effectively 
purge the impurities from the lime. Roughly 
four fifths of the lime is recovered as 60%- 
solids cake suitable for feed to the calciner. 


Make isoprene from isobutylene 


CH, 
[sobutylene C = CH, 
CH, ~ 
Formaldehyde 2HC 


Dimethyl CH, CH2 _ 

CH, 

Isoprene | 


CH, = C- CH= CH, 


+ HCHO + H,0 


Oil, chemical and rubber industry repre- 
sentatives at the World Petroleum Congress in 
New York this week will be eagerly seeking 
details on the isoprene process outlined above. 

In the spotlight will be spokesmen for 
Institut Francais du Petrole who are present- 


_ ing a formal paper to the congress on their 


fledgling process. The Frenchmen will draw 
on IFP’s experience with a 1,600-ton/yr. pilot 
plant. 

Process is of special interest because it 
starts with readily available, low-cost mate- 
rials. You can use a C, refinery cut contain- 
ing as little as 10% isobutylene. And where 


(Continued on page 38) 


35 


: 
i 
ia 
0 
as 
i 
i 4 
‘ 
! | | 


June 1, 1959—CuemicaL ENGINEERING 


| i q 
hs New H-30 Merco Centrifuge with increased speed and capacity, in operation at Argo, Ill. plant of Corn Products Refining Co. 
ae 


CueMIcAL ENGINEERING—June 1, 1959 


increased capacity in 


NEW MERCO CENTRIFUGE 


Rotor speeds up to 3300 rpm and capacities up to 
600 gpm are now possible with the new, improved 
H-30 Merco Centrifuge. At the same time, power 
requirements per gallon of feed have been sub- 
stantially reduced. 

In the first two installations, this new unit pro- 
duced comparable removals at nearly double the 
capacity of previous models ... and showed no 
increases in total power consumption. 

This new operating efficiency is a result 
of improvements in rotor design, which provides 
greater disc area. Feed passages have been 
enlarged to accommodate increased flow. 

The new Merco H-30 Centrifuge is particularly 
useful for clarification and thickening of slurries 
which contain fine solids (0.5 micron) over a wide 
range of feed solids concentrations (.02% and up). 
It is now available with a 30” stainless steel rotor 


Merco—Reg. T.M. Pat. Off. 


WORLD - WIDE RESEARCH - 


for nozzle bowl applications 


STAMFORD 


and bronze or stainless steel housing. In addition 
to its new large capacity and higher speeds, it 
contains these standard Merco benefits: 


e The unique return flow principle that permits 
concentrating, washing, clarifying, classifying 
and recovery of soluble values at pressures up 
to 150 psi. 


e Nonozzle clogging or solids build-up in the unit. 
e Overhead drive eliminates need for submerged 
bearing. 
e Hydraulic hoist is built in to simplify inspection 
and maintenance. 
If yours is a process that needs a large capacity 
centrifuge, there is a place for the Merco H-30 


in your plant. For further information, write to 
Dorr-Oliver Incorporated, Stamford, Connecticut. 


CORPORATE 
ENGINEERING 
CONNECTICUT 
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supply of formaldehyde might be a problem, 
IFP recommends that you start with methanol 
and integrate production of formaldehyde (via 
methanol oxidation) into the isoprene plant. 

Here’s what you need to make 1 lb. of 
isoprene, according to IFP figures: 0.66 Ib. 
methanol; 0.99 lb. isobutylene; 21.7 lb. 300- 
psi. steam; 96 gal. cooling water; 0.18 kwh. 
electricity; 0.26 lb. fuel oil. You also get a 
bonus of 0.225 Ib. of byproducts, such as C, and 
C; alcohols and diols. Estimated investment 
for a 40,000-metric-ton/yr. plant in the U. S. 
is $10 million. 

Low-cost isoprene is the key to economi- 
cal production of cis-1,4-polyisoprene, a 
polymer with many of natural rubber’s de- 
sirable properties. Shell Chemical’s recent un- 
expected introduction of competitively priced 
polyisoprene (Chementator, Apr. 6, p. 67) must 
be based on a significant breakthrough in 
isoprene technology, say industry observers. 

With the IFP process now available for 
licensing, you can look for further activity 
in this exciting field. 


Water-based acrylics move outdoors 


A movement quietly germinating for sev- 
eral seasons past has blossomed overnight. 

A strong representation of the nation’s 
major paint manufacturers—Du Pont, Sher- 
win-Williams, National Gypsum and Glidden 
—are starting broad marketing and advertis- 
ing of water-based acrylic paints for exterior 
use. These companies are in or near full com- 
mercial production of competitively priced 
paints in a wide range of colors. 

While polyvinyl acetate paints publicly 
came out of doors several years ago, their use 
has been pretty much limited to masonry. The 
new acrylics are the first water-based paints 
to claim effectiveness over wood too. Their 
broad aim is to function as general-purpose 
exterior coatings, a position still held by tra- 
ditional oil-based paints. And an impressive 
stronghold it is, with $250 million/yr. sales. 

In addition to the familar ease-of-appli- 
cation advantage of water-based paints, the 
newly unveiled acrylics claim such perform- 
ance advantages as: Can be applied in the 
rain; dry to the touch in 20-30 min.; un- 
matched resistance to fading, yellowing, 
cracking, blistering and peeling; 50% longer 
life than premium oil-based finishes. 

To be safe, paint manufacturers today 
are recommending careful surface prepara- 


tion with an oil-based primer, particularly over 
bare wood. However, they hope that before 
long these oil-based primers can be replaced 
by a water-based variety or eliminated alto- 
gether. 

Some suppliers of the film-forming 
acrylic resins (Dow for one) are very opti- 
mistic. Dow, a new entry in the acrylics field 
with its Latex 2647, has been working with 
Glidden to develop its new formulations. 
Among other resin suppliers are Rohm & Haas 
(Rhoplex AC-33), Monsanto (Lytron 680) and 
Borden (Polyco 2719 and 2755). 


Chemicals sweeten diesel bus fumes 


An odor-masking chemical is now being 
added to diesel fuel used by city buses in Cleve- 
land in an effort to make exhaust fumes less 
objectionable. This experiment is being con- 
ducted in cooperation with Standard Oil 
(Ohio) and General Motors. 

Tests began late in April on 190 buses 
operating out of a West Side garage. Resi- 
dents of this area had complained strongly 
about exhaust fumes. 

Although this idea has been used for more 
than a year by diesel buses in Edmonton, Alta., 
Cleveland is the first U. S. city to try it. An- 
other Midwest city (as yet unidentified) will 
soon take a crack at it; this will also be a 
joint study with GMC and a major oil com- 
pany. 

Competing for this potential market are 
Rhodia, Ine., and Sindar Corp., makers of 
odor-masking chemicals. Cleveland is using 
Sindar’s Deodall No. 1. Rhodia furnishes Ala- 
mask DI-2K to Edmonton and will provide 
this material to the second U. S. city. 

Cost of treatment is roughly the same 
for the two chemicals—about 1,.¢/gal. of fuel. 
Sindar’s product sells for 35¢/lb. and is used 
at a concentration of 0.1% by weight. 
Rhodia’s product sells for $1.35 but is effec- 
tive at only 0.02%. Neither company will 
identify its product chemically aside from 
Sindar’s general categorization of Deodall as 
a mixture of terpene chemicals. 

Just how these chemicals can pass 
through a diesel engine and retain any of 
their original odor-masking properties is an 
unexplained mystery. Proof of the pudding 
seems to lie in the smelling. The companies 
also claim less eye irritation from exhaust. 

It would make more sense to aspirate a 
perfume into the exhaust itself rather than 
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J.P DEVINE Engineering 
solves another Chemical 
Processing Problem 


BIG COMPANY! BIG PROBLEM! BIG SECRET! 


A major manufacturer recently contacted J. P. 
Devine. Had a big problem; for competitive rea- 
sons it must be a secret. A foreign element had 
to be removed from one of their products— 
without changing the nature of the product and 
recovering the foreign element. 


SOLUTION. : A special Devine design 1. Insulated vacuum chamber dryer 

saved the day: a vacuum chamber dryer using a 2: Complete gas-fired salt heating system 

dual heating shelf. Steam was the pre-heating 3. Steam jacketed circulating system 

element, molten salt furnished the elevated tem- 4. Surface condenser 

perature. Most important, all equipment but the 5. Controls : 

salt pot was mounted on an integral platform, Vacuum pump (behind condenser) 

simplifying installation and saving money and J. P. Devine can solve your problems, regardless of how 
time. The unit included: tough they are. For complete information, write: 


AUNIT OF 
C@s< J. Pp DEVINE MFG. C0. New York Office: 500 Fifth Avenue, New York 36, N.Y. Phone: 


z Wisconsin 7-7769; Export Office: 50 Church Street, New York7, N.Y, 
WousTRIES 49th Street 2AV.R.R. + Pittsburgh 1, Pa. Cable Address: “‘Brosites”’ 


Other Devine products for the Chemical Processing Industry: Vacuum Dryers, Blenders and Mixers, Ball Mills, Flakera, 
Autoclaves, Agitators, Code Design and Fabrication 
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add something to the fuel. This is being done 
in Philadelphia. But cost of this technique, 
according to Sindar, is 10-20 times more. 


New aluminum cells reach giant size 


Trend to bigger and more efficient electro- 
chemical cells continues as Pechiney, French 
aluminum giant, reports suecessful operation 
of three experimental 150,000-amp. aluminum 
cells at its Auzat plant in the Pyrenees. Cells 
have undergone three years of trial and ad- 
justment. 

Pechiney’s new plant near the Lacq nat- 
ural gas field—which will be served with gas- 
derived power—is being equipped with 100,- 
000-amp. cells because the 150,000-amp. ones 
weren’t completely satisfactory when design 
of the new plant had to be frozen. 

However, the company predicts that the 
cells in this new plant will hit a new low in 
power consumption—6.5 kwh./Ib. Up to now, 
7.5 kwh./lb. was considered good perform- 
ance, even though theoretical energy needed 
is only 3.5 kwh./lb. of aluminum. 

Biggest known cells in commercial op- 
eration are used by Reynolds at two plants in 
this country (Chem. Eng., May 1955, pp. 117- 
120). These are believed to operate at 125,- 
000-135,000 amp. Other U. S. producers use 
100,000-amp. cells, some of them of Pechiney 
design, in their newest plants. 

Big cells mean less investment and lower 
operating costs per pound of production. But 
there are offsetting disadvantages. Pechiney 
engineers admit that intensity of magnetic 
fields is a real problem with big cells, that 
cells must be carefully designed to avoid un- 
favorable effects on the metal within. 

Unless still larger cells can show lower 
power consumption—and 6.5 kwh./Ib. is going 
to be hard to beat—Pechiney engineers think 
that 150,000 amp. is about the top limit. 


Urethane rubber gets solid footing 


Switch from batch to continuous produc- 
tion of cast urethane elastomers—a trend now 
getting under way—will count heavily in 
bringing output from less than 1 million |b. 
this year towards an estimated potential mar- 
ket of 50-60 million Ib./yr. 

Such are the expectations of Mobay 
Chemical Co., which has just publicly an- 
nounced development of the first continuous 
casting equipment. This equipment, available 


to Mobay licensees, has already been installed 
by two solid urethane producers. 

Cast urethane elastomer has up to 30 
times the wear resistance of natural rubber. 
Markets are in heavy-duty truck parts, con- 
struction and mining equipment, gears and 
shock mounts. 

However, production has been limited 
because small batches of chemicals had to be 
carefully hand-mixed just prior to casting. 
With the batch process, one man could produce 
30 lb./hr. at best. In the continuous method, 
one man can turn out 180 lb./hr. now, and 
output of 600 lb./hr. is foreseen. The new 
equipment accommodates castings up to 96 lb. 
Batch process, to produce castings that size, 
would require readying ten batches at once. 

Casting equipment includes two reser- 
voirs, for chain extender and prepolymer. 
Through steam-jacketed copper pipes, in- 
gredients are fed at 110 C. in proper propor- 
tions into a mixing head. Head is kept com- 
pletely full to prevent formation of air bubbles. 
Air-free mix flows directly into the mold. 

A stable prepolymer is, Mobay states, 
essential to continuous casting. Mobay favors 
diphenyl methane diisocyanate over the more 
conventional 1,5-naphthalene diisocyanate. 


Ti, Si organics work well together 


Recent developments in two unrelated 
fields show a parallel which we think is sig- 
nificant. They involve the use of titanium 
esters to enhance silicone coatings. 

Southern Research Institute, Birming- 
ham, Ala., found that silicone coatings could 
be deposited on extracted bovine teeth if the 
teeth were first treated with a suitable primer, 
such as tetrabutyl orthotitanate. SRI has 
been studying the suitability of various coat- 
ings, such as silicones, for protecting dental 
enamel from development of caries. 

And Textile World recently reported that 
British textile researchers obtained greatly 
improved water repellencies with silicones by 
adding a suitable proportion of triethanol- 
amine emulsion of titanic acid to the silicone 
treating bath. Comparative tests used a 2% 
silicone emulsion vs. a mix of 1.875% silicone 
and 0.125% TEA titanate. Actual penetration 
of water into the fiber was 33 times less for 
the silicone-Ti mix. Fomulation works well 
on acetate, wool, Dacron, nylon or cotton. 
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NOW! General Chemical offers 2 New Brochures 
ON SULFAN ‘statitizes sutturic anhydride 


aud its 0, J 
Cy 
“OM pleres 


If you conduct sulfonations 


or sulfations, you'll want to study 


BNAING 40 


these two new brochures on Sulfan. Here is com- am 
prehensive technical information on the physical and chemical ~ 
properties of Sulfan and its principal chemical reactions. In these 
two new technical brochures General Chemical has revised and 
brought up to date the literature previously available on Sulfan. 
New information has been incorporated. Be sure to send for your 


copy of: 


“Reactions of Sulfur Trioxide” 
(20 pages) 

Covers reactions of SO: and its or- 
ganic complexes (such as pyridine, 
dioxane, trimethylamine) with or- 
ganic compounds to form sulfonates 
or sulfates. Although we have not at- 
tempted to give complete coverage of 
any particular reaction, you may be 
able to draw analogies respecting re- 
action rates, temperatures, solvents 
and other conditions which can lead 
to successful and economical meth- 
ods of employing Sulfan in new ap- 
plications, 


Basic to 
America’s Progress 


CuemicaL 1, 


“Sulfan” (28 pages) 


Compiled for those interested in sul- 
furic anhydride for fundamental 
research, product development or 
industrial production. Includes a de- 
scription of the physical and chem- 
ical properties of Sulfan, correct 
procedures on handling and disposal, 
safety precautions, typical labora- 
tory sulfonations, production of an- 
hydrous HCl, fortification of spent 
acid with Sulfan and other helpful 
technical information. 


Mail coupon now for your free copies! 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


1959 


To help you save on 
sulfonations, sulfations 


Sulfan offers more than 99% avail- 
able SO, in easy-to-handle liquid form 


nine times as much usable SO; as 
100% sulfuric acid 


“over three times as much usable 
SO; as 20% oleum 
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GENERAL CHEMICAL DIVISION CE-69 
ALLIED CHEMICAL CORPORATION 
40 Rector Street, New York 6, N. Y. 


Please send your free Sulfan brochures 
checked below. 
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Hydrocyanic 


acid 


Acetaldehyde 


LN 


Mix lactonitrile 
and phosphoric 
acid 


Monomer Route 


Tricky Dehydration Opens 


New technique dehydrates unstable lactonitrile to 
acrylonitrile, opens way to new monomer synthesis that 


offers low cost, high yield and purity. 


With one vital discovery, Ger- 
many’s Knapsack Griesheim 
A. G. has solved a riddle that 
opens a lower-cost route to acry- 
lonitrile monomer. 

Starting with inexpensive 
acetaldehyde, Knapsack Gries- 
heim has found a way to go 
through the previously unstable 
intermediate, lactonitrile, to 
acrylonitrile. And in so doing, 
KG’s process outshines cost and 
performance of syntheses via 
acetylene and ethylene oxide. 


> Tricky Dehydration — Previ- 
ous attempts to produce acryloni- 
trile from acetaldehyde failed be- 
cause dehydration of lactonitrile 
to acrylonitrile at high tempera- 
ture also decomposed the lactoni- 
trile and ruined the yield. Knap- 
sack prevents this decomposition 
by dehydrating the lactonitrile 
instantaneously in the presence 
of concentrated phosphoric acid 
(see flowsheet above). 

Proved out with extensive runs 
in a 380-tons/mo. plant, KG’s 


process is better defined than 
Sohio’s new propylene-ammonia 
process, due to be operating full 
scale early in 1960. 

About all Sohio will say is that 
its process is a highly selective, 
catalytic, vapor-phase synthesis. 
So it’s pretty hard at this point 
to establish meaningful compari- 
sons between KG and Sohio proc- 
esses. But, we can draw clearer 
comparisons between the KG 
process and those based on ethy- 
lene oxide or acetylene. 
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Waste gos 


Fuel gas +air 


> 


—> 
Vv 
Dehydrate Reconcentrate Recombine Wash Strip 
lactonitrile phosphoric lactonitrile acrylo- acrylonitrile 
acid nitrile from solution 


> Beats Ethylene Oxide — KG’s 
acetaldehyde process has the 
same number of steps as the 
ethylene oxide plus hydrogen 
cyanide process used by Union 
Carbide, only U.S. producer to 
deviate from acetylene. 

Both KG and Carbide work 
from derivatives of ethylene, dis- 
pensing with need for more-ex- 
pensive acetylene. But were it 
not for Carbide’s large-scale cap- 
tive production of ethylene oxide, 
this saving would be cancelled out 
by the relatively high cost of 
making ethylene oxide. 

By comparison, acetaldehyde 
can be produced at 50-60% of the 
prime cost of ethylene oxide; 
process yields average 90% vs. 
85% yield from ethylene oxide. 
> Outshines Acetylene — This 
same type of advantage also 
stands out for KG’s acetaldehyde 
process compared with the acety- 
lene process, source of 70% of 
U.S. acrylonitrile. 

Yield of acrylonitrile from 
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acetaldehyde and hydrogen cya- 
nide is 10% higher than from 
acetylene and hydrogen cyanide, 
on an equivalent basis of two 
hydrogen and two carbon atoms. 

This higher yield and acetalde- 
hyde’s lower cost drop over-all 
cost of KG’s starting materials 
20% below the starting-material 
cost for acetylene-hydrogen cya- 
nide route. 

Since cost of materials repre- 
sents about two-thirds of final 
acrylonitrile cost, such saving is 
noteworthy. And Knapsack con- 
servatively estimates further 
savings of 10% on plant invest- 
ment. 
> Other Gains, Too — When 
Knapsack Griesheim compares 
its acetaldehyde process with the 
acetylene process, it adds other 
advantages to those of yield and 
cost. 

Crude acrylonitrile from KG’s 
process contains small 
amounts of propionitrile and 
lactonitrile impurities. There 


are no close-boiling, unsaturated 
compounds such as plague acety- 
lene-derived acrylonitrile. 

Both propionitrile and lactoni- 
trile have boiling points well sep- 
arated from each other and from 
acrylonitrile. So, distillation pro- 
duces an unusually pure acryloni- 
trile. 

Inherently, KG’s process is 
safer than acetylene process be- 
cause the compounds react in a 
gas stream composed mainly of 
nitrogen. By eliminating acety- 
lene and its copper catalyst, KG 
also has done away with possible 
formation of explosive cupric 
acetylides. Furthermore, there 
is no free hydrogen cyanide in 
the process. 
> Only Two Steps — The two 
main steps in the acetaldehyde 
process are: production and 
stabilization of the intermediate, 
lactonitrile; dehydration of lac- 
tonitrile to acrylonitrile. 

In Knapsack’s 30-ton/mo. 
plant, hydrogen cyanide is neu- 
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tralized to a pH between 6 and 
8 with 20% caustic soda. A 
stoichiometric amount of acetal- 
dehyde added with agitation pro- 
duces lactonitrile which is then 


Vertical Dehydration Unit 


TOP: Combustion chamber feeds 
gases to heat H;PO,-nitrile mix. 


BOTTOM: Effluent is quenched, 


in venturi tube. 


then scrubbed 


stabilized with 0.2-0.5% phos- 
phoric acid. 

Maintaining reaction tempera- 
ture between 50 and 70 F., Knap- 
sack produces 97-98% lactoni- 
trile, pure enough for making 
acrylonitrile. A commercial plant 
could simplify lactonitrile pro- 
duction by going continuous, us- 
ing impure hydrogen cyanide 
gas. 
>The Key Step — Lactonitrile 
dehydration takes place in an 
atmospheric- pressure — vertical 
tube. 

To the stabilized lactonitrile, 
KG adds 80-85% phosphoric acid 
until the nitrile-acid ratio is 
about 2 to 1. 

An atomizing jet forces the 
mixture into the tube under low 
pressure. This finely atomized 
spray meets at right angles a 
stream of oxygen-free gases from 
an adjoining combustion cham- 
ber operating at 2,190-2,730 F. 

Temperature in the reaction 
tube is between 1,110 and 1,290 
F. After dehydration in less than 
3 sec., hot reaction gases are 
quenched to approximately 120 
F. by 30% phosphoric acid at the 
bottom of the tube. During 
quenching, the acid picks up 
water from the combustion gases 
and from the lactonitrile. 

Major portion of this diluted 
acid from the quenching zone 
recycles for further quenching 
use. The remainder, reconcen- 
trated, returns for mixing with 
the lactonitrile before dehydra- 
tion. 
> Cleanup Steps—Mixture of re- 
action gases leaving the reactor 
contains nitrogen originating 
from the combustion air, ap- 
proximately 6% by volume of 
acrylonitrile, 2% hydrogen cya- 
nide and 2% acetaldehyde. 

Discharging from the reactor 
the gases pass through a ven- 
turi scrubber which removes 
phosphoric-acid fog. Passing 
into a tower, hydrogen cyanide 
and acetaldehyde in the stream 
contact lactonitrile wash, thereby 
forming more lactonitrile for re- 
cycle. 

Next, the stream passes to a 
water scrubber for conventional 
separation of acrylonitrile. 
Waste gases discharge to atmos- 
phere, 

Extractive distillation re- 
moves acrylonitrile from aque- 
ous solution. In the top of the 


stripper, gaseous acrylonitrile is 
washed with water to remove 0.5 
to 1% acetonitrile. Leaving the 
stripper, crude acrylonitrile con- 
tains a slight amount of water, 
lactonitrile and 1-2% propioni- 
trile. Recovered lactonitrile re- 
cycles to process. 

> Key Equipment—For the crit- 
ical dehydration, Knapsack plant 
uses a specially built, refractory- 
brick-lined, combustion cham- 
ber. Along with this is a 9.83-ft. 
by 16-in.-dia. reaction tube total- 
ling 13.2 cu. ft. volume, not count- 
ing the quenching zone. 

Throughput per liter of reac- 
tion-tube capacity is 100 gm./ 
hr., roughly five times higher 
than that of a plant utilizing the 
catalytic acetylene process. 

Both reaction tube and quench- 
ing zone are lined with Nicro- 
therm stainless steel. 

In the U. S., KG’s process for 
making acrylonitrile from acetal- 
dehyde is offered for license 
through the newly formed 
Hoechst-Uhde Corp., Empire 
State Bldg., New York, N. Y. 


Process paper presented this week be- 
fore 5th World Petroleum Congress at 
the Coliseum, New York, by Dr. Sen- 
newald, Knapsack Griesheim A. G. 


Paraffin Extraction 
Gets Another Process 


Add to Texaco’s Selective Fin- 
ishing process another route 
using molecular sieves to remove 
normal paraffins from hydro- 
carbon mixtures. 

Universal Oil Products is now 
licensing a process tradenamed 
Molex which employs an undis- 
closed adsorbent in an isothermal 
fixed bed. 

Molex, UOP explains, is not al- 
ways preferred to fractionation 
of paraffins, but in many cases 
it’s the only way to separate cer- 
tain mixtures. And in one case, 
separating isobutane from nor- 
mal butane, the choice between 
Molex and fractionation depends 
on such factors as concentration, 
capacity and product purity. 

According to UOP, large 
amounts of normal paraffins 
(heptane and heavier) will be 
available as Molex byproduct. 
These constituents may well be 
of interest to chemical proc- 
essors. 
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HELPS... 


“CLEAN UP, PAINT UP, FIXUP”... 
Many of the nation’s leading cities 
are currently observing ‘Clean-up, 
paint-up, fix-up’? month. Hercules 
materials play an important role in 
the maintenance of homes and in- 
dustrial buildings. Paints, thinners, 
disinfectants, cleaners, wallpaper are 
typical of finished products that de- 
pend on Hercules resins and other 
basic ingredients. 


MAKE BETTER PRODUCTS... A 
plastic reservoir and lid made from 
Pro-fax®, Hercules polypropylene, 
make the new Prak-T-Kal vaporizer- 
humidifier lightweight, virtually un- 
breakable, easy and safe to handle 
and store. The many superior quali- 
ties of Pro-fax are leading to the se- 
lection of this completely new plastic 
for many applications that previous- 
ly could be met only by more costly 
materials. 


HERCULES POWDER COMPANY 


INCORPORATED 


H E 12 C U. is E S 900 Market Street, Wilmington 99, Delaware 


CHEMICAL MATERIALS FOR INDUSTRY 
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Separator 


No.l 
reactor 


First 
cracking 
stage, 
dilute 
phase 


gos-oil 
recycle 


Regenerated catalyst, 
1,100 F. 


Preheated feed, 700F. 


To No.1 fractionator 


No.2 reactor 


No.2 fractionator 


Second 
cracking 
stage, 
dense 
hase 
Steam 


Regenerator 


boiler 


Regenerated 
catalyst to 
first cracking 
stage 


Two-Stage Cat Cracking Proves Out 


As demand for gasoline octanes and yields rises, two-stage cracking 


catches refiners’ eyes, promises more profits. 


Engineering evaluation of 
Shell Oil’s two-stage catalytic 
cracker at its Anacortes, Wash., 
refinery has uncovered some 
valuable technical and economic 
observations, 

In a paper given this week at 
the World Petroleum Congress in 
New York, Shell engineers de- 
scribe their three years’ commer- 
cial experience with such a unit 
and weigh the benefits of double- 
and single-stage cracking against 
the background of shifting eco- 
nomics and yield patterns. 

Shell’s major conclusions: 

e Two-stage route becomes 
more profitable as gasoline-to- 


distillate production ratio in- 
creases and cat crackers are 
forced to operate at higher sever- 
ity and conversion. 

e Two-stage design helps re- 
tain valuable olefins in light gas 
stream and gasoline fractions, 
reduces slightly the amount of 
aromatics in effluent from crack- 
ing operation. 
> Two-Stage Setup—Shell’s unit 
(see diagram, above) consists of 
a riser reactor (total catalyst 
holdup of less than 3 tons, aver- 
age catalyst density of less than 
3 Ib./cu. ft.), a dense-bed reactor 
(catalyst inventory ranging from 
30 to 120 tons), two fraction- 


ators, a catalyst stripper and a 
regenerator. 

Riser reactor, lined with hex- 
steel and refractory to reduce 
erosion, is sized for an intake of 
23,600 bbl./day and gives 40-50% 
conversion. The lower 50 ft. is 
a straight vertical section, while 
the upper 75 ft. curves along an 
elliptical arc entering the num- 
ber 1 separator horizontally. 

Second-stage dense-bed re- 
actor is designed to charge gas 
oils from the first stage along 
with a recycle stream to give 
over-all conversions of 63-72%. 
Unit has been run, however, at 
charge rates of 13,000-30,000 
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Announcing 
the 
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VALVE 


| Principal design features: | 
@ “Teflon” plastic to carbon seat— provides positive 


National Carbon Company announces the avail- 


ability of a completely new “‘Karbate”’ impervious 
graphite globe valve. The many new design fea- 
tures of this valve were performance tested for 
approximately 1 year prior to adoption. 


seal when valve is closed. 
@ Metal handwheel to“’Karbate” spindle thread design 
— provides long operational life — no binding 


because of corrosion. 

@ Non-rotating spindle—simplifies spindle packing 
problem. Provides leak-tight seal using a variety 
of packings such as asbestos impregnated with 
“Teflon” plastic, braided ‘‘Teflon” plastic, asbestos 
impregnated with graphite and elastomers. 

@ Lubricated ball-bearing handwheel to yoke arrange- 
ment — provides easy movement of handwheel with 
positive lock to yoke. 

@ Armored design—prevents outside shock damage. 
@ Positive indication of open and closed positions. 
@ Valve can be adapted to motor operation. 

@ Almost universal corrosion resistance —can be used 
in a wide variety of corrosive chemicals. All 
wetted parts are “Karbate” impervious graphite 
or “Teflon” plastic. 


Photo shows test equipment for opening and closing valve 
to simulate years of actual plant operation. This set-up 
provided checks on the wearing qualities of spindle 
threads, sealing qualities of the “Teflon” plastic to carbon 


the future. 


Presently, this valve is available in the two inch 
size. One inch, one and one-half inch, three inch 
and four inch valves will be added to the line in 


“National”’, ‘‘Karbate” and “Union Carbide” are registered trade-marks of Union Carbide Corporation es 
NATIONAL CARBON COMPANY : Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N.Y. 


SALES OFFICES: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco « IN CANADA: Union Carbide Canada Limited, Toronto 
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bbl./day and total conversions of 
65-90%. 

Primary stage separator is a 
single, large cyclone, with effi- 
ciency of 99.4%, lined with sili- 
con carbide bricks. Three parallel 
secondary cyclones, lined with 
hexsteel and refractory, recover 
catalyst fines and boost over-all 
recovery to 99.998%. 
> Process Flow—Charge to the 
unit (heavy straight-run gas 
oils, deep vacuum-flashed distil- 
lates, deasphalted oil) enters the 
riser reactor at about 700 F., 
contacts regenerated catalyst at 
about 1,100 F. and the two ma- 
terials (now roughly 1,000 F.) 
flow up the riser to the cyclone 
separator. 

The combination of short con- 
tact time, high temperature and 
relatively high catalyst activity 
minimize secondary reactions of 
gasoline components which pro- 
duce coke and gas. 

Circulating catalyst is re- 
covered in the cyclones and dis- 
charged to the second stage re- 
actor. Here, gas oils from the 
first stage are further cracked 
in a dense bed. Number two re- 
actor is kept at about 900 F. by 
recycling effluent gas oils. 

Pressure in the riser reactor is 
maintained at about 10 psig. and 
in the regenerator, at about 16 
psig. Balance between number 1 
and number 2 reactors. is 
achieved by applying back pres- 
sure with a butterfly valve in the 
number two reactor wet gas 
stream. Plant is designed as a 
heat-balanced unit without re- 
generator cooling coils. Catalyst 
circulation rate is used to heat 
balance the regenerator. 
> Yield Differs Widely—To back 
its claim that the first stage re- 
actor gives much improved yields 
of olefins, Shell lists these repre- 
sentative figures (yields in 
weight percent) for first and 
second stage olefin yields: First 
stage—ethylene, 0.6-0.8; propy- 
lene, 3.8-4.4; butylenes, 5.5-6.8; 
amylenes 3.7-4.8. Second stage— 
ethylene, 0.4-0.8; propylene, 2.3- 
3.4; butylenes, 3.2-4.0; amylenes, 
2.14.4. Variations, in. either 
case, are due to feed rate or 
other operating differences. 

Shell believes that the char- 
acteristics of two-stage catalytic 
cracking are well adapted to meet 
present trends in refining toward 
more and better gasoline. 


Comparative Economics of Cat Cracking * 


Production of No. 2 Fuel Oil (bbl. /day) 


12,700 | 13,950 16,650 18,750 


Preferred type of 
2-Stage 2-Stage 2-Stage 1-Stage 


Recycle pattern Total gas oil Combination Heavy gasoil Heavy gas oil 
Combined ! Feed ratio 2.1 2.0 ey 2.4 
Conversion? 79 76 70 60 
Capital (million $) 
Cat cracking®. ...... 12. 
Total refinery....... 59. 
Gasoline cost ‘ (¢/gal.) 
at octane credit: 
0 4¢ O.N. 
0.2¢ N. 


12 1 11.3 


2 d 
6 60.0 60.7 60 


12.92 
13 00 


12 84 
13.01 


12.99 
13 16 


13.04 
13.23 


1. Volume ratio total feed to fresh feed. 

2. 100 minus % by weight of product boiling over 450 F. cut point. 

3. Includes gas plant but not offsite facilities. 

4. Including capital amortized at 30% per yr. and including credits for octane 
number of pool above Research. 


In comparing the economics of two-stage and single-stage cat cracking, 
Shell studied the two processes within the framework of a model refinery 
producing fuel gas, LPG, No. 6 fuel oil, housebrand gasoline, premium 
gasoline and No. 2 fuel oil. Further, Shell required that within this frame- 
work, both cracking processes operate for maximum profit, under condi- 
tions of conversion, temperature and recycle ratio to achieve this goal. 

In this setup, two key determinants of over-all economics are demand 
for No. 2 fuel oil and credit assumed for octane numbers. 

Economic criterion, then, is average gasoline cost, taking into account 
cost of raw materials and operation, estimated capital cost of refinery 
amortized at an assumed rate and credits for byproducts. 

Calculation of gasoline cost was programmed for a computer and 
arranged so that input data regarding the cracking unit could be changed 
from case to case. 

Results—Economic results tabulated above represent four favored opera- 
tions taken from a plot of gasoline cost vs. No. 2 fuel oil demand, using 
two assumed values for octane number credit. 

These results show that, for high fuel oil demand (above 18,000 bbl./day) 
single-stage cracking is preferred, with heavy gas oil recycle. At lower 
fuel oil production rates, two-stage cracking is preferred, the amount of 
fuel oil determining the type of recycle. At the lower end of fuel oil produc- 
tion range, preferred operation is with total gas oil to the second stage and 
total gas oil recycled in the second stage. 

Results show that two-stage cracking is favored at the higher credit 
assigned to octane number. According to Shell, this means that two-stage 
cracking will become more profitable as octane levels become higher and 
more expensive to achieve. 


* For a refinery making 30,000 bbl./day of total gasoline. 


mine the feasibility of reactor 
concept employing a solution of 
enriched uranium phosphate, 
phosphoric acid and water as 
fuel, relying on natural circula- 
tion of the solution to carry 


Homogenous Reactor Gives 
One-Step Superheat Steam 


Homogeneous power reactor 
designed to produce superheated 


steam in a single step is under- 
going tests at the Atomic En- 
ergy Commission’s Los Alamos 


laboratory. Tests will . deter- 


heat to the exchanger where 
steam is generated. Pressure 
vessel is 4 ft. high, 15 in. inside 
dia. 
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After six years of hot sulphuric acid... 
Saran Lined Pipe still performs dependably 


When 20,000 linear feet of pipe must carry a constant stream 
of hot sulphuric acid . .. when production requirements make 
pipeline failure intolerable . . . pipeline dependability is the 
lifeline of the plant. For the past six years, Saran Lined Pipe 
has carried dependably an unending flow of corrosive chem- 
icals at Industrial Rayon Corporation’s Painesville, Ohio, plant. 
The installation shown above carries hot sulphuric acid and 
other chemicals used in Industrial Rayon’s Continuous Proc- 
ess method of making tire cord. This Saran lined supply and 
return piping, serving all of the plant’s spinning machines, 
carries the solutions from lower levels to spinning machines 
on the main floor. Pumping pressures range from 45 psi up- 
ward, and solution temperatures are above 125° F. 


The Saran Lined Pipe was installed in 1953 and has been in 
continuous use since. Maintenance costs have been extremely 
low and I.R.C. engineers report that, during these six years, 
Saran Lined Pipe has performed dependably under their cor- 
rosive operating conditions. 

Whenever dependable piping systems are required, whatever 
the degree of corrosion or chemical activity, consider Saran 
Lined Pipe. Saran Lined Pipe, fittings, valves and pumps are 
available for systems operating from vacuum to 300 psi, from 
below zero to 200° F. They can easily be cut, fitted and modi- 
fied in the field without special equipment. For more infor- 
mation, write Saran Lined Pipe Company, 2415 Burdette 
Avenue, Ferndale, Michigan, Dept. 2282AK6-1. 


THE DOW CHEMICAL COMPANY ¢ MIDLAND, MICHIGAN 
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DRYER-COOLER-KILN UNITS have more than doubled rate of bone-char regeneration. 


Integrated Kiln Leads Refinery Update 


New integrated predryer-kiln-cooler 


brings major gains in modernization of sugar refinery 


that also includes other noteworthy engineering. 


Up-to-date engineering prac- 
tice is bringing new levels of ef- 
ficiency to the venerable cane- 
svgar-refining process. Several 
outstanding examples are now 
contributing to operating econ- 
omy and better product quality 
at Canada & Dominion Sugar 
Co.’s Montreal plant: 

¢ Vastly improved heat econ- 
omy and throughput with new 
efficient combination of louvered 
dryer integrated into multiple- 
hearth kiln and cooler for regen- 
erating bone char. 

¢ Modernization of affination 
step with modern, high-speed 
centrifugals to improve removal 
of surface impurities from raw 
sugar solids by heavy sirup. 

e Switchover to rapid pres- 
sure filtration without inert filter 


aid through new CO, precipita- 
tion (defecation) that precipi- 
tates impurities in flocculent, 
easy-to-filter form. 

> Use Widens—Two new dryer- 
cooler-kiln units at C&D have 
proved out so well that C&D will 
use one also in its new refinery 
now abuilding in Toronto. First 
use of such a combination was in 
Tate & Lyle’s refinery at Liver- 
pool, England. 

And kiln manufacturer, Nich- 
ols Research & Engineering Co., 
is putting in these integrated 
units at American Sugar Co., 
Philadelphia, Pa., and at a big 
Mexican refinery. 
> Broad Gain — One look at 
C&D’s performance data tells 
why these units are winning fa- 


vor. Present throughputs are 7.5 


to 10 tons/hr. of dry char per 
kiln; before installation of the 
louvered predryers, a_similar- 
sized kiln regenerated only 3 to 
4.5 tons/hr. 

Char economy has improved 
from 22 lb. required to clarify 
100 lb. of sugar in the days of 
pipe kilns and old-style defeca- 
tion to a present 11 Ib./100 lb. 
of sugar. Credit for this 100% 
improvement belongs to better 
quality liquor from CO, defeca- 
tion and to more effective decol- 
orizing char coming out of new 
regenerator setup. 

Char loss, a most critical issue 
in carbon regeneration, runs 
about 0.5% of dry char through- 
put per cycle. All of this is at- 
tributable to dusting, none to re- 


jection of substandard char. 
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whatever the 
chemical process 
application... 

you can depend on 
CUNO 

engineered filtration 


Whether you are working with acids, alkalis, solvents, 
or reactor gases . . . paints, pharmaceuticals, soap or 
any of a myriad of products which fall within the 
chemical process field . . . filtration is essential. 

This broad scope of applications has resulted in the 
need for a wide variety of filter types. Cuno offers 
you a complete line to answer the specific requirements 
of any process application: 

@ positive self-cleaning edge-type 

e automatic self-cleaning wire wound type 
e disposable depth cartridge type 

@ porous metal type 

@ screen mesh type 

Whenever you have a filtration problem, write us. 
Our engineers will welcome the opportunity to demon- 
strate how you can depend on CUNO. 


THE CUNO ENGINEERING CORP., DEPT. 14, MERIDEN, CONN. 


A Leader in Industrial Filtration for More Than 30 Years 
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> Tops It Off—How C&D’s re- 
generator is integrated reveals 
why the refinery gets such effec- 
tive heat economy. Sitting atop 
the Herreshoff kiln, the dryer 
draws its hot-air supply through 
a central air shaft connecting 
to char cooler under the kiln. 
Louvers in the dryer are posi- 
tioned in an unusual, compact, 
radial arrangement around the 
central air shaft. Air discharges 
into chamber around dryer. 
Continuous char drawoff is 
considered very important. It 
keeps the char in motion in the 
dryer, assuring even flow of char 
through each dryer leaf. This, 
in turn, equalizes resistance to 
air flow through the dryer and 
minimizes pressure drop. 
Performance characteristics of 
the louver dryer enable it to dry 
char from 20% entering mois- 
ture content down to 1% mois- 
ture. Drying rate runs about 20 
Ib./ (hr.) (sq. ft.) of drying sur- 
face with air entering at 290 F. 
and leaving at 120 F. 
> First on Continent — Down- 
stream from the affination, C&D 


Louver dryer atop kiln 
predries wet char feed 
Warm air bypass 


IN 


Wet char 


MOIST 
AIR 


Recycle 


DRY AIR COOLERS 


ry chor to hopper 


defecates its sugar liquor with 
lime and washed flue gas contain- 
ing 9-10% CO., a major depart- 
ure from lime and _ phosphoric 
acid commonly used in the U.S. 
Believed to be first in North 
America to use this European 
technique, C&D feels that it is 
better than phosphate defecation. 
But, capital cost is higher. 

Operation starts with liming 
of liquor to pH 10, equivalent to 
0.4-0.7% CaO based on liquor 
solids. Flue gas introduced to 
each of three saturator tanks 
connected in series drops alka- 
linity of the liquor to pH 8.5. 

Decrease in pH, under care- 
fully controlled conditions, forms 
flocculent calcium carbonate pre- 
cipitate which carries precipi- 
tated gums, colloids and insolu- 
ble impurities down with it. 
These solids are readily filter- 
able without filter aid. 

Gas flow at a raw-sugar rate 
of 100,000 lb./hr. is 1,500-1,800 
cfm. for total contact time with 
liquor of 60-90 min. Liquor en- 
ters process at 140 F., is heated 
to 185-190 F. in last tank. To 
assure uniform precipitate for 
good filtration it is essential to 
control liquor viscosity closely. 

Precipitation is carried to 75% 
completion in first saturator. Gas 
containing less than 8% CO, is 
not recommended. Otherwise, 
higher gas flow makes control 
more difficult, boosts evapora- 
tion losses and pumping costs. 


Shale Deposit 
Locks Up Nuclear Waste 


Over a six-year period, Oak 
Ridge National Laboratory has 
drained 11 million gal. of radio- 
active waste in local shale forma- 
tions without polluting nearby 
sources of water and food. So 
reported W. J. Lacy and D. G. 
Jacobs before the 135th national 
meeting of the American Chemi- 
cal Society, recently. 

Apparently, radioactive -parti- 
cles in the waste solution become 
adsorbed on the illite and mont- 
morillonite clay present in the 
Conasauga shale formations at 
Oak Ridge, Tenn. “Based on the 
maximum permissible concentra- 
tion values for water recom- 
mended by the _ International 


Commission on Radiological Pro- 
tection, the shale is 98% effec- 
tive in reducing the hazard,” re- 
ports Lacy. 

Even though holding such haz- 
ardous fission byproducts as 
radioactive cesium and stron- 
tium, the shale has not leaked 
any of these materials to sur- 
rounding test wells and plant life. 
“If the seepage pits draining into 
the shale are withdrawn from op- 
eration before all the shale is 
saturated, there is little danger 
of cesium being displaced into 
surface drainageways,” says Dr. 
Jacobs. 


Chlorine Is Poison for 
Redwood Cooling Towers 


Chlorine appreciably acceler- 
ates the attack of fungi on red- 
wood cooling towers. This is the 
conclusion reached by recent re- 
search studies confirming previ- 
ous findings of the California 
Redwood Association. Earlier re- 
ports of the CRA suggested that 
adding small amounts of chlorine 
to combat algae in circulating 
cooling water reduced the wood’s 
ability to resist biological attack. 

New studies at the Forest 
Products Laboratory in Madison, 
Wis., found that fungi isolated 
from badly rotted cooling towers 
would only attack softwoods 
after the lumber was _ leached 
with sodium hypochlorite solu- 
tion. “Evidence indicates that 
chlorine appreciably accelerates 
attack on softwoods by organ- 
isms of the soft-rot type,” says 
the laboratory’s C. G. Duncan. 

Independent studies made in 
Britain show that soft-rot fungi 
will not grow on coniferous 
woods unless the wood samples 
are first treated with chlorine 
water. Copies of CRA’s study on 
cooling tower maintenance may 
be obtained by writing to the 
Technical Div., California Red- 
wood Assn., 576 Sacramento St., 
San Francisco 11, Calif. 


Vapor Fractometry 
Probes Flavor Secrets 
Even the sacred and secret art 


of flavors is feeling the merciless 
probing of scientific analysis. 
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Photo by courtesy of the United Kingdom Atomic Energy Authority 


LaBour Pumps Handle Tough Atomic Energy Jobs 


The LaBour Type G Packingless Pumps in the 
picture are part of more than 250 LaBour 
Pumps in this one establishment of the United 
Kingdom Atomic Energy Authority. Where 
the job is difficult, or where failure of a pump 
can be especially costly or hazardous, you are 
likely to find LaBour Pumps on the job. British 
engineers, like those in the rest of the world, 
know that when you can’t afford to take a 
chance you take a LaBour. 

The pumps in the photograph were built by 


British LaBour Pump Company, Ltd., in Lon- 
don. In every essential respect, including the 
carefully controlled casting of corrosion resist- 
ant alloys and the final performance check be- 
fore delivery, they are identical with American- 
built LaBour Pumps. 

British or American, LaBour means depend- 
ability in pumping service—and the depend- 
able pump is always the economical one, too. 
We'll be glad to show you what a LaBour 
Pump can do for you. Just ask us. 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. ELKHART, INDIANA, U.S.A. 
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Armed with a vapor fractometer, 
Robert Carroll, chemical con- 
sultant of Greenwich, Conn., and 
Lawrence C. O’Brien of Norwalk, 
Conn., have identified ten trace 
constituents contributing taste 
and aroma to whiskies. 

Reporting their findings before 
the 135th national meeting of the 
American Chemical Society, Car- 
roll and O’Brien feel that ulti- 
mately it may be possible to pro- 
duce synthetic beverage identical 
in every respect to the best prod- 
ucts available. By eliminating 
aging and storing, considerable 
time and cost could be saved. 

Correlation of analytically de- 
termined volatile components 
with findings from a taste-and- 
flavor panel should provide new 
insight into product flavor and 
aroma. Then, the analytical 
method can make it possible to 
produce and market an extremely 
uniform product. 

Present work will be extended 


to analysis of the low-volatile 
components of alcoholic bever- 
ages. And the technique is being 
applied to other aroma problems 
such as tobacco smoke and coffee. 


Tungsten Enters Lists 
As Construction Metal 


Fansteel Metallurgical Corp. 
is making a strong bid to enter 
tungsten in the race among 
materials of construction for 
the demanding high-tempera- 
ture applications of the space 
age. 

Company recently announced 
that it has developed tech- 
niques for previously impossible 
jobs of forging, hot extruding, 
deep drawing and spinning this 
tough, high-melting-point metal. 
As a product of powder metal- 
lurgy, tungsten has been practi- 
cally impossible to work or fab- 


Another sugar refinery re- 
cently began reaping the benefits 
of the incipient automation age: 
Imperial Sugar Co. at its Sugar 
Land, Tex., refinery. (See story 
on Canada & Dominion’s Mont- 
real refinery beginning on p. 50) 
Imperial’s refinery, processing 


Automation Updates Another Sugar Refinery 


2.5 million lb./day of raw sugar, 
now has an automatically con- 
trolled affination setup, part of 
which is shown above. Picture 
shows magma, a thick mixture 
of raw sugar and affination 
sirup, dropping into a mixer 
which feeds centrifugals, left. 


ricate into other than relatively 
simple shapes prior to Fansteel 
developments. 

First market score for the 
breakthrough, reports a com- 
pany spokesman, is a_ small 
spun-tungsten rocket nozzle al- 
ready tested by a West Coast 
aircraft manufacturer. But 
Fansteel is seriously consider- 
ing the prospects of wrought- 
tungsten process equipment 
such as heat exchangers and 
reactor liners. 

Breakthrough in _ tungsten 
fabrication was spurred chiefly 
by rapidly shifting emphasis in 
materials development from one 
of cost to one of performance. 
Although the wrought-tungsten 
products are four to five times 
as expensive as competing ma- 
terials, they are standout ma- 
terials for punishing operating 
conditions. Tungsten has the 
highest melting point of all 
metallic elements (6,152 F.), is 
the strongest and one of the 
most dense. 

Fansteel characterizes its 
development as having now 
emerged from the _ pilot-plant 
stage. 


NEWS BRIEFS 


Alkylated aromatics: Universa! 
Oil Products unveiled its new 
Alkar process at the recent 
AIChE meeting in Kansas 
City, Mo. Using a wide range 
of feedstock, process alkylates 

aromatics over a_ fixed-bed 

catalyst. 


Nuclear power station: Brit- 
ain’s Central Electricity Gen- 
erating Board plans construc- 
tion of a 1-million-kw. nuclear 
power plant on the Severn 
River in southwest England. 
Cost-saving feature of loca- 
tion is a rock shelf off shore, 
which plant will use as reser- 
voir for cooling water at low 
tide. 


Secondary alcohols: Soviet 
scientists have reportedly 
produced secondary alcohols 
by oxidation of liquid n-par- 
affins at 280-305 F. in an 
N.-O, mixture in the presence 

of boric acid. 
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BORON ADDITIONS 


Experience — the added alloy in Allegheny Stainless 


LOW COBALT 


VACUUM MELTED STEELS 


What are your needs in Seamless Tubing? 


A-L offers widest range of materials and large 
diameters with walls as thin as .032”. 


Here is the widest range in materials in stainless seamless 
tubing available anywhere to meet your exact requirements 
and solve high-temperature or corrosion problems and 
save you money. 

Allegheny Ludlum makes seamless tubing in all stainless 

tades including 309, 317, 318, 310, 416 and 446—normally 

Fificule to obtain. Also available in high-strength alloys 
such as A-286, in vacuum melted steels, and in custom 
analyses grades such as low cobalt with .01 or .05 max. and 
small boron additions to standard types. 

A-L also makes composite tubes with bonded combina- 
tions of carbon and stainless and other metals for special 
chlorine-corrosion applications in process equipment. 


wsw 7829 
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ALLEGHENY LUDLUM 


for warehouse delivery of Allegheny Stainless, call RYERSON 
Export distribution: AIRCO INTERNATIONAL 
EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 


Allegheny Ludlum Stainless Tubing ranges from *’”” OD 
to 3%’ OD with wall thickness ranging from .013’’ to 
.375'’—typical of the sizes that A-L can produce. For 
certain applications, .500’’ walls are possible. Some stand- 
ard sizes in stock are OD—.032”' walls, OD—.042” 
walls and 32’’ OD--.042"’ walls and 3%’’ OD—.058”’ walls. 
All sizes with true circularity, no dents or handling marks. 

A-L Tubing is also available in small quantity orders, in 
random or cut lengths. Standard grades and sizes in stock 
throughout the country. Call your nearest A-L representa- 
tive for all the help you nia 
Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. Address Dept. CE-18. 


NEW! FREE—Write for your copy of 
Allegheny Ludlum Stainless Tubing— 
32-pages of technical data, grades and 
suggested applications. 
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DEVELOPMENTS ... 


CHEMICAL ECONOMICS EDITED BY D. R. CANNON 


Ly 


“OK, Vil buy. 
But I'm keeping aii 


mt 
mur ple ( 


CPI Warily Steps Up Capital Spending 


Chemical processors are slow to build 


new plant while old plants gather dust. Look for 


big sales to change their thinking. 


William H, Chartener, McGraw-Hill Dept. of Economics 


Capital expenditures are 
climbing again in the chemical 
process industries. Plans for 
new plants and equipment for 
1959-62 are already higher than 
1958 spending. And the chem- 
ical industry itself expects a 
steady year-to-year rise in cap- 
ital outlays. 

But there is none of the bois- 
terous quality of the headlong 
dash to build new plant during 
the boom years of 1955-57. 
Present plans still fall far short 
of peak levels attained in 1956 


or 1957, except in the rubber 
industry which expects to top 
its 1957 peak by 1961 or 1962. 

Chemical processors’ desire 
to spend more on capital goods 
is very genuine and more fer- 
vent than just six short months 
ago. Their zeal is tempered, 
however, by the cold hard facts 
of sizable productive overca- 
pacity in nearly every major 
chemically processed product. 
Eyes Open—They’ll be care- 
fully watching sales in the next 
few years. If sales increases 


are far enough ahead of capac- 
ity increases to force operating 
rates near preferred levels, 
then we’ll be seeing another 
capital goods boom that could 
rival the one in the mid-1950s. 
Actually the gap is already 
narrowing. Continuing improve- 
ment in business may wipe out 
overcapacity and bring new 
peaks in investment. 
> Optimism Grows—New plans 
for capital spending, just re- 
ported in the 12th annual sur- 
vey conducted by the McGraw- 
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PLASTICIZERS 
TEXTILES 
~-PHARMACEUTIC 
INTERLAYERS 
SIZING 
COATINGS 
FIBERS, 
LACQUERS 
CONDITIONER 
“TUBING 
GASKETS, 
VARNISHES 


We make the raw materials for vinyl acetate and combine these materials to form 
: ! Integrated the monomer. We exercise control of all the processes basic to the finished 
product. Result: you benefit when you buy high-quality CHsCO2°CH:CH2 
Production; monomer from the Celanese Corporation of America. With a reliable 
monomeric product as a start, you can take the next steps with confidence: 
The K ey To Polymerize Celanese vinyl acetate to produce adhesives, binders, coatings, 
ae water-based paints, primers and sealers. 
Dependability Make copolymers for products such as industrial cloths, flexible sheetings, 


films, rigid panels, and extrusion and molding compounds. 

Use the monomer as an intermediate to prepare pharmaceuticals and fine 
organic compounds. Write for the technical data on Celanese vinyl acetate 
monomer today. 

Celanese Corporation of America, Chemical Division, Dept. 553-F 
180 Madison Avenue, New York 16, N. Y. 


Canadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver. 
Export Sales; Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Ave., New York 16, N. Y, 
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ECONOMICS ... 


Hill Department of Economics, 
show substantial increases in 
spending plans since McGraw- 
Hill’s check-up on preliminary 
plans last fall. At that time, the 
chemical industry expected to 
spend 8% less this year than in 
1958; now it plans to boost cap- 
ital outlays by 5% over last 
year’s recession level. 

These are some of the other 
highlights of the new McGraw- 
Hill survey: 

eIn the chemical process 
industries, and throughout man- 
ufacturing, there will be heavy 
emphasis on updating obsolete 
plants and equipment in the 
years 1959-62. U.S. industry 
will spend more on moderniza- 
tion this year than in any pre- 
vious year. 

¢Chemical companies look 
for a sharp snap-back in sales 
this year and a continued strong 
rise between 1959 and 1962. 

¢Despite present unused 
capacity, chemical and other 
process industry companies 
plan further expansion between 
now and 1962. But, except for 


paper companies, they expect 
sales-to increase faster than ca- 
pacity and to take up some of 
the slack. 

eResearch outlays rose 
sharply last year, during a se- 
vere recession, and will con- 
tinue to increase. 

eIndustry is in a strong fi- 
nancial position to support in- 
creased outlays for plants and 
equipment, as depreciation al- 
lowances will be rising steadily. 
The chemical industry expects 
depreciation to be running 
nearly 20% higher in 1962 than 
in 1958, and other process in- 
dustries expect an even greater 
rise. 

¢Most CPI companies say 
they would boost their spending 
plans further if the tax law 
allowed them _ substantially 
greater depreciation allowances. 
> Wet Blanket — Main factor 
holding capital expenditure 
plans below 1957 levels is the 
cushion of unused capacity in 
every manufacturing industry. 
At the end of 1958, manufactur- 
ing companies were operating 


at only 80% of capacity. In 
earlier McGraw-Hill Surveys, 
they have indicated that, on the 
average, they prefer to operate 
at about 90% of capacity. 
Because of the nature of con- 
tinuous process operations, CPI 
companies as a rule prefer even 
higher operating rates. In all 
five process industries, opera- 
tions at the end of 1958 were 
several points below preferred 
levels (see chart this page). 
As production has increased 
since the turn of the year, these 
operating rates are undoubtedly 
higher now. Moreover, chemical 
companies—despite the huge 
expansion programs of recent 
years—reported an operating 
rate for the end of 1958 (80%) 
that was higher than at the end 
of 1954 (79%), when business 
was recovering from an earlier 
recession. 
> Closing the Gap—lIt is clear 
from sales forecasts that chem- 
ical companies expect to nar- 
row the gap of unused capacity. 
They expect an 11% sales in- 
crease this year, while capacity 


Another Capital Boom Hangs in the Balance 


How soon can 


accelerating sales .. . 


Percent 
50 


. . cancel our 


unused capacity? 


Preferred 


1958 


Sales Increase 1958-62 
0 


Capacity 
Increase 1958-62 


Petro. 
Refining 


0 Chemicals Paper 


Rubber 


Petro. 
Refining 


‘aper Stone & Clay 


Operating Rate 


Stone & Clay 


hy: Sales & Industrial Capacity 


June 1, 1959—Cuemucat ENGINEERING 


| 
Ki 
4] 
} 
: 
Percent 
100 — 
| 
50H 
4 
10 
58 


What's new in 
Metal Treatments 
and Etching? 


Quite a few things. For example, 
there’s the use of Becco Am- 
monium Persulfate in etching 
printed circuits. Seems the ma- 
terial works a lot better — at less 
cost — and with none of the haz- 
ards of the ferric chloride solu- 
tions conventionally used. 

Then, there’s the problem of 
pickling copper and brass. Lots of 
pickling agents will do this — only 
trouble is, you’ve got to paint or 
plate or do whatever you're going 
to do with the metal rather quick- 
ly. Or else. Or else it will tarnish 
or oxidize and you're in the pickle 
all over again. 

Not so with Ammonium Persul- 
fate. Cleans fine. Puts a mild etch 
on the surface, too, for better 
paint or plating bonding. More 
important, perhaps, is the fact 
that the metal resists retarnish- 
ing for up to two weeks. Ideas? 

We hope so. What’s more, we’ve 
got several booklets to help spur 
you on. They’re free—use the cou- 
pon below to order. 

No. 39 and 51—Surface Treatment 
of Metals with Peroxy- 
gen Compounds. 

No. 86 — Improving Properties of 
Copper and Brass Sur- 
faces. 

No. 97—Paddle Etching of 
Printed Circuits with 
Ammonium Persulfate. 

No. 99 — Tank Immersion Etching 
of Printed Circuits with 
Ammonium Persulfate. 

No. 102—Etching of Printed Cir- 
cuits with Mercury Ac- 
tivated Persulfate. 


BECCO 


BECCO CHEMICAL DIVISION, FMC 
Station B, Buffalo, New York 


Gentlemen: Dept. CE-E 


Please send me the following free 
bulletins: 
0 39 and 51 O 86 
0 97 0 102 0 99 


PEROXYGEN? 


Fact is, ‘‘peroxygen”’ is a word 
that Becco uses to indicate 
that we can tie oxygen onto 
just about anything. 

How come? Well, years of 
experience in producing Hydro- 
gen Peroxide has produced an 
affinity between Becco and 
oxygen — an affinity we have 
capitalized on to give you com- 
pounds that will provide a ready 
source of oxygen — wherever, 
however and whenever you 
need it. 

We have a good number of 
such compounds on the 
shelves. Quite a few others are 
in development. Still others are 
merely in our minds, but we 
can begin drawing them out if 
you're interested. 

We hope you are interested. 
But we'll never know—unless 
you fill in the coupon below 
and mail it to us. Why not? 


BECCO CHEMICAL DIVISION, FMC 
Station B, Buffalo, New York 


Dept. CE-D 
Gentlemen: 


Send me more information about Becco 
Peroxygen Chemicals. 


‘Problems 
-in handling 
Hydrogen 
Peroxide 


Becco’s Four-Fold Engineering 
Service Program —offered free 
—includes: 


1. Comprehensive survey of 
your facilities. 


2. Specific proposal with 
recommendation of 
proved equipment and 
where it is obtainable. 


3. Installation supervision 
by Becco. 


4. Periodic inspection and 
permanent service. 


Can you use this free Becco 
help, based on more years of 
experience with bulk handling 
of H,0, than any other manu- 
facturer? Use the coupon to 
let us know. 


BECCO CHEMICAL DIVISION, FMC 
Station B, Buffalo, New Yerk 


Dept. CE-B 


Gentlemen: 
Please tell me more about your Four- 
Fold Engineering Service. 


NAME 


FIRM. 


ADDRESS. 


CITY 


| 
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ECONOMICS .. 


will rise only 8%. And they look 
for a further sales increase of 
24% by 1962, while capacity is 
scheduled to rise 19%. 

Sales will also rise relative to 
employment, which means that 
chemical companies anticipate 
sizeable gains in productivity. 
They expect their employment 
to increase only 2% this year 
and another 7% by 1962—only 
about one-fourth as much as the 
expected sales increase over the 
period 1958-62. 

Expansion plans vary widely 
in other process industries. Pe- 
troleum refining companies plan 
only a 1% capacity increase 
this year and another 1% by 
1962. But paper and pulp com- 
panies plan a 7% increase in 
1959 and 19% for 1959-62. 

Expected increases in employ- 
ment this year range from 2% 
(in petroleum refining and pa- 
per and pulp) to 6% in the 
stone, clay and glass industries. 
Between 1959 and 1962, the pe- 
troleum refining and paper and 


pulp companies expect a further 
employment rise of 4%, while 
rubber companies expect to add 
9% more workers. 

>No Brake on Research—One 
of the most important economic 
developments of 1958 was the 
decision of industry to hold 
firm on plans for expanding re- 
search and development. This 
means for the future a continu- 
ing flow of new products and 
processes, and a_ continuing 
need for new facilities to take 
advantage of them. 


Every one of the process in-— 


dustries actually spent more on 
R & D in 1958 than the plans 
reported to McGraw-Hill last 
spring. Increases over 1957 
spending ran from 7%, in the 
case of chemical companies, to 
13%, in the rubber industry. 


Substantial increases on top of 
present programs are planned 
for the years 1959-62. 

The paper and pulp industry 
reported plans for one of the 
fastest increases in research 


Process Industries Beef Up Research BudgetsAgain . . . 
(Million Dollars) 


1959 


% Increase 
1959-62 


% Increase 


1958-59 1962 


Chemicals 
Petroleum 
refining 
Pulp & paper 
Rubber 
Stone, clay & 
glass 64 
All mfg. 6,935 


638 18 


11 
25 
18 


16 
10,178 18 


. and Back Capital Budgets With More Dollars 
(Million Dollars) 


1957 * 1958* 


1959 


1960 1961 1962 


Chemicals 1,724 1,320 

Petroleum 
refining 

Pulp & paper 

Rubber 

Stone, clay & 
glass 


All mfg. 


853 
811 
200 


665 
578 


572 
13,647 


399 
9,761 


1,386 


10,472 


1,441 1,542 1,635 
670 
617 


188 


750 
611 
203 


765 
587 
223 


698 
636 
165 


469 
10,448 


478 
10,265 


486 
10,444 


498 


*U. S. Dept. of Commerce, Securities and Exchange Commission, McGraw-Hill 


Dept. of Economics. 


outlays of all manufacturing 
industries. By 1962, paper and 
pulp companies expect to be 
spending $71 million a year on 
R & D—a third more than in 
1958. 

> Research Hardware — This 
year’s McGraw-Hill Survey in- 
cludes, for the first time, infor- 
mation on capital expenditures 
for research facilities. The 
chemical industry ranks first of 
all manufacturing industries in 
dollar outlays for research fa- 
cilities—$111 million in 1959, or 
8% of its total plant and equip- 
ment expenditures. 

The ability of industry to 
carry out its present capital 
spending programs—and even 
to increase them—is indicated 
by data on the flow of funds 
from depreciation. This has be- 
come the largest source of cor- 
porate funds for plant and 
equipment, and it will be in- 
creasing over the next four 
years. 
> Depreciation Reserves High— 
Last year, chemical companies 
had a total of $1,065 million in 
depreciation allowances—enough 
to cover 80% of their capital 
expenditures. Even with a 
steady rise in spending plans, 
their flow of funds from depre- 
ciation will amount to almost 
80% of outlays in 1962. 

In the rubber industry, the 
flow of funds from depreciation 
is already higher than planned 
expenditures. And in the stone, 
clay and glass group, it is ex- 
pected to top capital spending— 
beginning in 1960. 

The prospect of a substantial 
increase in depreciation funds 
should bolster spending plans 
in the years ahead, for most 
companies in the past have said 
they make it a practice to spend 
all their depreciation on new 
plants and equipment. 
> Liberalization Would Help— 
Companies participating in the 
McGraw-Hill Survey reported 
they would invest even more in 
new facilities if depreciation 
allowances permitted under the 
tax law were substantially in- 
creased. In the CPI group, well 
over half of all companies said 
higher capital spending would 
be the principal effect on their 
own financial policies of lib- 
eralization of tax provisions on 
depreciation. 
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hours’ work 8-hour shift! 


That’s the production advantage of the 
Yale Industrial Tractor Shovel 


Here are the features that make the Yale In- 
dustrial Tractor Shovel outstanding... 


PRECISELY CONTROLLED HORSEPOWER! 
72 hp. 6 cylinder engine provides smooth 
power through matched torque converter and 
Yale torque transmission (fully automatic). 
One speed in both directions. Inching control 
permits delicate close-quarter maneuvering. 
Extra punch for impact loading. Accelerates 
to 13 mph. in 5% seconds. 


PERFORMANCE! 2500 Ib. carry capacity. Ex- 
clusive45° bucket tipback permits faster load- 
ing and lowest carry position for faster trans- 
port with minimum spillage. 6’ dumping clear- 
ance permits dumping into bins and hoppers 
out of range of other—even larger — tractor 


shovels. Shortest turning radius, too—only73”. 


SAFETY! Safety-curve lifting mechanism mem- 
bers never rise alongside the operator. Front 
and back working lights provide extra security. 


DEPENDABILITY! Rugged design + sealed 
brakes and electrical system * protected steer- 
ing linkage « 10 ply tires—all adds up to more 
work at less cost...more production hours. Full 
range of buckets and attachments available. 


Field applications prove that these features 
add up to 25% more work per hour—10 hours’ 
work in an 8-hour shift. For a demonstration 
in your plant or complete information con- 
tact your Yale representative. Or write The 
Yale & Towne Mfg. Co., Yale Materials Han- 
dling Division, Phila. 15, Pa., Dept. YT 2-V. 


INDUSTRIAL LIFT TRUCKS 
TRACTOR SHOVELS - HOISTS 


Yale Materials Handling Division, a division of The Yale & Towne Manufacturing Company. Manufacturing Plants: Philadelphia, Pa., San Leandro, Calif., Forrest City, Ark. 
Products: Gasoline, Electric, Diesel and LP-Gas Industrial Lift Trucks » Worksavers » Warehousers + Hand Trucks « Industrial Tractor Shovels « Hand, Air and Electric Hoists 
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ECONOMICS... 


Inflation Is Everyone’s Responsibility 


Everyone talks about inflation 
but, unlike the weather, every- 
body does something about it, 
too. We’re all busy—every last 
one of us—wanting what we 
want when we want it, and reap- 
ing, as one of the rewards, infla- 
tion. You’d think this would be 
obvious but it isn’t. 

This article takes no position 
on whether inflation is defens- 
ible, whether it is a necessary 
price to pay for a dynamic econ- 
omy today that tries to provide 
missiles, bread, and color TV 
sets for all. (We should instead 
ask if inflation is an acceptable 


price to pay.) It takes the posi- 
tion that inflation is our re- 
sponsibility, not that of the other 
fellow or of the pressure groups, 
the bureaucrats, the military, the 
“free spenders.” We’re all “pres- 
sure groups.” 

“There is little point in blam- 
ing Washington. We are respons- 
ible,” says Herbert Prochnow, a 
vice president of the First Na- 
tional Bank of Chicago. (Mr. 
Prochnow speaks specifically of 
“big” government, but his impli- 
cation is clear.) 

“The government has now be- 
come a vital factor in most of the 


e We expect government to provide security for tens of millions of us 
in our old age. 

e We expect government to provide a vast expansion of our highway 
system. 

e We expect larger contributions from government to improve our 
particular harbor or river. 

e We expect government to determine the number of hours we work, 


our minimum wages and our unemployment compensation. 


e If a strike threatens to tie up a great industry for weeks, we expect 
the government to prevent it. 

eIf housing construction declines, we expect the government to 
arrange easier credit, lower down payments and other remedies. 

e If we seek slum clearance, we ask the government to provide a large 
part of the funds required. 

e If metal prices fall, we demand larger government stockpiles, regard- 
less of whether present stockpiles are considered adequate for 
national defense. 

e if the price of an agricultural product falls, we demand price sup- 
ports even though large stockpiles result. 

e If we feel the competition of foreign products, we ask the govern- 
ment for tariffs or import quotas to help us compete. 

e If we are engaged in small business, we want government to estab- 
lish agencies to help us with our particular problems. 

eWe contribute our time and money to an infinite number of organi- 
zations which seek to get something from government or urge 
the government to expand its activities. 

@ On one day we write our Congressman to reduce government ex- 
penses and taxes. The next day we write him to bring home 
the federal bacon to our communities and our businesses. 

e@ We ask fora reduction in government expenditures, but not for the 
federal projects in our own communities, or where it would 
affect our businesses. 

e With one hand we work to reduce the role of government in our 
economic life. With the other hand we work even harder to 
increase it. 

© We condemn the expanding role of government over the world, but 
we encourage it here. 


nation’s major economic deci- 
sions, whether they involve busi- 
ness, agriculture or labor. Fur- 
thermore, there seems to be 
widespread willingness to have 
government assume this role.” 

So lucidly does Prochnow place 
responsibility where it belongs 
that, although I don’t share his 
banker’s innate hostility to infla- 
tion, I feel you should read more 
of what he has said. 

Read it and think. Are you 
willing to give up inflation or 
willing to accept it? It’s your 
choice. There’s a price to be paid 
either way. 


Chemical Consumption 


index (1935 =100) 
340 


240 
Jan. Mor May July Sept. 


Consumption by Industries 


Dec. 
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Coal products 
Explosives 

Fertilizer 

Glass 

lron & steel 
Leather 

Paint & varnish 
Petroleum refining . 
Plastics 

Pulp & paper 


Textiles 


Total 
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First time you ever seen 
conveyor screw changed fast! 


First, take out coupling bolts 
and filler piece from right-hand 
end of section to be removed. 


Now simply lift the conveyor 
section from the trough and as- 
semble the new one in its place. 


LINK-BELT Quik-Link conveyor 
screw eliminates need to 
pull down entire conveyor line 


Down-time is held to the barest minimum 
with the Quik-Link conveyor screw. It 
speeds and simplifies the maintenance man’s 
job . . . other components need not be dis- 

mantled. And Quik-Link is just one of a 

whole group of new Link-Belt screw con- 

veyor components that are cutting mainte- 
nance and power demands to a new low. 

e BALL BEARING HANGER—has self- 
aligning bearing and seal, adjusts to de- 
flection. 

e BALL AND ROLLER BEARING 
COUNTERSHAFT END—connects two 
conveyors at right angles, permits use of a 
right-angle drive. 

@ TROUGH END SEAL—keeps grease in, 
dirt out. Used with lip, felt or waste pack- 
ing seal to prevent bearing-product contact. 

e DOUBLE BALL BEARING FLANGE 
BLOCK—resists overhung loads at drive 
end and takes thrust loads of screw. 


For complete facts, call your nearest Link- 
Belt office or authorized stock-carrying dis- 
tributor. Or write for Folder 2489. 
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Second step: take out coupling 
bolts and filler piece from the 
preceding section. 


Rotate screw being removed 180 
degrees so slot on preceding sec- 
tion is up. Then unbolt hanger. 


LINK 


SCREW CONVEYORS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There 
Are Link-Belt Plants, Sales Offices, Stock Car 7 Factory Branch Stores and Distributors in 
All Principal Cities. Export Office, New York ; Australia, Marrickville (Sydney); Brazil, 
Sao Paulo; Canada, Scarboro (Toronto 13); South Africa, Springs. Representatives 

: Throughout the World. 14,883 
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DEVELOPMENTS... 


PROCESS EQUIPMENT correp c. c. van sove 


Dryer for Compressed Air 


Novel regeneration method gives dew 
points of —200 F. with no heat input—but 
at expense of compressor horsepower. 


If X cu. ft. of compressed, 
moisture-laden air passes 
through a desiccant bed of suffi- 
cient size, most of the air’s mois- 
ture will be adsorbed. Then, if 
X cu. ft. of completely dry air 
passes through this desiccant, 
the bed will give up the previ- 
ously acquired moisture. 

If the volume of dry air pass- 
ing through the bed exceeds X 
cu. ft., the desiccant will become 
“super” dry, and will be more 


effective in drying X cu. ft. of 
unprocessed wet air. 

Effective application of these 
principles enables Trinity Equip- 
ment Corp.’s Heat-Les dryer to 
deliver large volumes of air hav- 
ing a dew point below —200 F., 
as determined by a refrigerated 
measuring system. 
> Application of Principles — 
Heat-Les dryers consist of two 
desiccant-filled chambers plus 
appropriate switching valves 


and piping. In operation, a con- 
stant flow of wet, compressed 
air passes through one of the 
chambers and is dried. About 
15-25% of the dry air then ex- 
pands through an orifice to a 
lower pressure, and _ flows 
through the second chamber, 
then to a vent; the remaining 
dry air discharges to instru- 
ment or process lines. 

At the lower pressure, the 
volumetric flow of the 10-25% 
stream exceeds that of the wet 
air entering the first chamber; 
thus, the desiccant in the sec- 
ond chamber becomes “super” 
dry. 

Finally, the switching valves 
reverse the entire procedure, 
and wet air enters the second 
chamber, while the desiccant in 
the first chamber undergoes re- 
activation. 
> Advantages and Sizes—Heat- 
Les dryers eliminate costly elec- 
tric or steam requirements. 
They also offer the definite ad- 
vantage of no increase in tem- 
perature of the effluent gas. In 
addition, the dryers remove oil 
vapors to a compressed-gas pur- 
ity of 1 ppm.—prefilters or peri- 
odic desiccant changes are not 
required. 

A large range of dryer sizes 
is available — from compact, 
wall-mounted units to floor mod- 
els capable of handling 4,000 
scfm. Working pressures can 
vary from 60 to 6,000 psi. — 
Trinity Equipment Corp., Cort- 
land, N. Y. 64A 


Pipe Insulation 


For low temperatures. Has 
good thermal efficiency. 


Pre-molded_ rigid polyure- 
thane pipe-insulating material 
is claimed to have greater ther- 
mal efficiency than any low- 
temperature insulation now on 
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Lubrication News, 


PROFITABLE IDEAS ON THE LUBRICATION OF CHEMICAL PROCESS EQUIPMENT 


Carbon deposits in compressors are 
often a result of overlubrication 


The plant engineer of a large basic 
chemicals plant recently handed us this 
problem: carbon deposits appeared 
regularly on the valves and cylinders 
of his air and gas compressors. 

A Texaco Lubrication Engineer re- 
viewed the possible causes. First, he 
checked the lubricants being used; the 
right lubricant had been specified for 
each compressor. Next, he examined 
the mechanical feed system that sched- 
uled the rate of lubrication. Here, he 
found the feeders were set to admit too 
much lubricant into the compressors. 
This was obviously causing the carbon 
deposits. 

He immediately recommended that 
trials be set up to determine the exact 
amount of lubricant required in each 
compressor. Intake valves, discharge 
valves and cylinder parts were fre- 
quently examined for presence of a thin 
oil film. Where dryness or light rusting 
appeared, lubricant feed was increased ; 
excessive oil on the parts or in clear- 
ance spaces indicated the need for a 
reduced feed. 

A Texaco Lubrication Engineer is 
always available for consultation on 
the choice and use of compressor lu- 
bricants. 


Red arrows pointing to intake valves, discharge 
valves and cylinder ports show where to look 
for thin film of lubricant that indicates proper rate 
of feed. Deposits on valves are usually result of too 
much oil, poor grade of oil, or dirty intake air. 


STORAGE METHODS CAN DETERMINE 
LUBRICANT EFFICIENCY THE JOB 


Lubricant performance depends to a 
large extent on the way the product 
is stored and handled by the purchaser 
before it’s used. Here are some proven 
methods that will insure complete pro- 
tection for stored lubricants. 

To avoid contamination with water 
Best lubricant storage is in a fireproof 
building. If lubricants are stored out- 
doors, however, drums should be placed 
on their sides, to prevent rainwater 
from being sucked through the seal by 
temperature changes. This is particu- 
larly important with oils containing 
additives, since some additives are dam- 
aged by water contamination. 


Outside storage in cold climate 
Low temperature makes lubricants stiff 
and hard to handle. Heating will re- 
store a workable viscosity, but if too 
much localized heat is applied to a 
lubricant it may be rendered useless. 

The best way to handle very cold 
lubricants is to put them indoors and 
let them reach room temperature 
slowly. The safest fast heating method 
is to use exhaust steam. An exposed 
flame may melt the sealing compounds 
on the drum and cause leaks. 


Safe ways to transfer lubricants 

A standard pump that fits the drum 
opening will prevent contamination in 
transferring lubricants from one con- 
tainer to another. In some plants the 
product is applied directly from the 
original container to the lubricating 
point. It’s essential in any case to avoid 
using the same pump and hose for dif- 
ferent types of lubricants, to prevent 
contamination. 


Notice to plants with water-seal gasholders 


Corrosive effects of water and weather 
on water-seal gasholders can now be 
reduced through development of a new 
use for a Texaco Marine Product. Fur- 
thermore, the simple method of apply- 
ing the product (we call it Floatcoat) 
sharply reduces maintenance costs by 
eliminating the need for rigs, scaffolds, 
and complicated application equipment. 

To apply, Floatcoat is merely poured 
on the water seal. As the tank rises 
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and falls, the coat is spread on the side 
of the tank automatically. It provides 
a tough, adhesive shield against both 
the water in the seal and the weather- 
ing effect of the elements. In addition, 
it penetrates and cleans out existing 
rust. It is resistant to water washing, 
needs to be renewed only after long in- 
tervals. 

Mail coupon at right for more infor- 
mation. 


Ideally the oldest stocks should be 
used first. All Texaco products are 
factory-dated to facilitate this proce- 
dure. Basic safety demands that the 
floor of the lubricant dispensing area 
be kept clean to avoid falls and fires— 
and fire-fighting equipment should be 
nearby, just in case. 


Guide to Organized Lubrication 
This book discusses organized lubrica- 
tion from management’s point of view 
—as a means of controlling costs. It dis- 
cusses methods that help raise produc- 
tion, extend parts life, cut downtime. 
For free copy, use 
coupon below. 


| TEXACO INC. 
Dept. CE-CP-20 
| 135 East 42nd Street 
| New York 17, N. Y. 
| 
| 


rhead to this coupon. 


() Send a copy of Management Practices that Control 
Costs via Organized Lubrication. 


C) Send inf ion on Fi 


(] Ask @ Texaco Lubrication Engineer to call at my | 
plant. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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EQUIPMENT DEVELOPMENTS . . . 


the market. Specifically de- 
signed for temperatures down 
to —300 F., the new material 
has been thoroughly field-tested 
and is now available nationally. 

Formed of a mass of closed 
cells containing entrapped inert 
gas, B-H Rigid Foam has low 
permeability, is noncapillary, 
and is dimensionally stable. Ma- 
terial cost is competitive with 
other pipe insulations of com- 
parable efficiency, but because 
of the low K-factor (0.096), sub- 
stantially reduced thicknesses 
give the same thermal protec- 
tion. Insulation comes in all 
standard IPS sizes from 3- to 
12-in. diameter. Thicknesses 
range from # to 24 in. Sections 
are 3 ft. long. — Baldwin-Hill 
Co., Trenton, N. J. 64B 


Valve Operators 


Two new units feature 
ease of installation. 


A new, compact, economical 
and dependable Limitorque op- 
erator for use on small globe 
and gate valves (normally hand- 
operated) has standard output 
speeds of 22.5 or 45 rpm. To in- 
stall the new operator, simply 
remove the handwheel of an ex- 
isting valve, and mount Limi- 
torque on the same bonnet. 

For motorizing wrench-oper- 
ated plug valves, the manufac- 
turer is also offering the Limi- 
torque linear operator (not 
shown). This unit consists of 
a motor and double-reduction 
gearing that drives a traveling 


screw and crank. Mount the 
crank on the plug shank, strap 
the support bracket to the pipe 
and the linear operator is ready 
for service.—Philadelphia Gear 
Corp., Philadelphia, Pa. 66A 


Reflux Splitter 


Has only one moving part. 
Permits view of stream. 


Having only one moving part, 
a new, simplified, automatic re- 
flux splitter constructed of 
Pyrex-brand glass and Teflon 
resin provides full visibility of 
flow, and complete corrosion 
resistance to all liquids other 
than hydrofluoric acid and hot 
concentrated caustics. 

In operation, an adjustable 
timer energizes a_ solenoid, 
which pulls up the Teflon gate 
to open the reflux line. Pressure 
ranges, available in both col- 
umn and in-line designs, vary 
from 15 to 50 psi., with max- 
imum temperatures to about 
450 F.—Chem Flow Corp., Lodi, 
66B 


For More Information .. . 
about any item in this 
department, circle its 
code number on the 

Reader Service 
postcard (p. 177) 


Stainless Steel Building 


Encloses large areas. With- 
stands harsh atmospheres. 


An all-stainless steel build- 
ing—first of its type—for use 
in corrosive atmospheres offers 
efficient means of enclosing 
large areas without pillars, 
posts, braces or trusses of any 
kind. The structures are avail- 
able in widths from 20 to 180 
ft. and in any lengths. 

Each permanent building con- 
sists of interlocking panels 
bolted together to form self- 
supporting arches that become 
the walls and roof all in one. 
Fabricated from deep-formed 
stainless steel sheets, the 2-ft. 
wide panels are double-curved 
and corrugated to provide uni- 
form rigidity and_ strength. 
Building erection takes only a 
few days.—The Wonder Build- 
ing Corp. of America, Chicago, 
Ill. 66C 


Packaged Feeders 


For granular materials. In- 
stall quickly. 


Compact feeders that can be 
installed in only two steps fa- 
cilitate the introduction of 
material into any kind of air- 
pressure conveying unit. The 
packaged feeders will handle any 
material that can be conveyed 
pneumatically, and will feed 
from bin, hopper or conveyor. 

After uncrating, the rotary- 
vane assembly is simply put 
into position, and a single air 
connection made. It is then 
ready to operate. Flexibility of 
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Now! One-pipe 


Reynolds Aluminum Duplex Pipe 


YOUR PRODUCT | 


with steam line built-in. 


Now a complete steam-traced system can be in- 
stalled in one pipe: Reynolds new Aluminum 
Duplex Pipe. 

This tough, lightweight pipe has a built-in steam 
line... it eliminates the need for steam jacketing 
...it eliminates outside steam-trace lines... it 


i f d insulation... it’ - 
permits use of standard insulation it’s a com THIS ELIMINATES 


plete steam-trace system in one pipe. 

Installation is fast and simple, too, with 
Reynolds Duplex Pipe. It’s lightweight and easy 
to handle, join and weld, and can be formed readily THESE UNNECESSARY COSTS: 
cost of steam jacketing ...the cost of excessive 

The new Reynolds Duplex Pipe can improve and extra pipe insulation 
heating efficiency, and reduce the need for insula- 
tion. Aluminum has high thermal conductivity, 
low emissivity. This means better heat transfer 
within the Duplex Pipe, less heat lost, less insula- 
tion needed. 

And, like the Reynolds Aluminum Process Pipe 
that is handling the roughest jobs in the chemical 
processing and petroleum industry, the new 
Duplex Pipe stands up against corrosion. 

Reynolds Duplex Pipe is available in four sizes 
—1%", 2”, 3” and 4”—and in alloys 3003-F, and 
6063-T5. 


w’ 


Get full information on 
Reynolds Duplex Pipe 


FREE BROCHURE 


The Finest Products 
Made with Aluminum 


Write today for a free brochure on Reynolds Aluminum 
Duplex Pipe, for details on joining, sizes, alloys and pres- 
sure ratings. Reynolds Metals Company, P.O. Box 2346-CJ, 
Richmond 18, Virginia. 


Watch Reynolds TV show —“WALT DISNEY PRESENTS"’— every week on ABC-TV 
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EQUIPMENT DEVELOPMENTS .. . 


installation is provided by the 
fact that the feeder can either 
be hung from a hopper or sup- 
ported on its own base. Avail- 
able in 4-, and 1-hp. units.— 
Fuller Co., Catasauqua, Pa. 66D 


Reference System 


Helps put spectrograms to 
best possible use. 


Tennessee Eastman Co. Re- 
search Laboratories and the 
Recordak Corp. have recently 


joined talents to develop a new 
system for the recording, filing 
and dissemination of industrial 
reference spectral data. With 
this system, spectrograms from 
laboratory and process instru- 
mentation are microfilmed and 
mounted on standard aperture 
ecards. Additional information 
on the coded cards can include 
empirical formulas and chem- 
ical names. 

One important feature of this 
system is that two cards can be 
placed into a reader at the same 
time, one on top of the other, 
to compare, simultaneously, two 


One of the noteworthy fea- 
tures in Standard Steel’s rotary 
dryer-cooler combinations is the 
sawtooth lifter. Lifter design 
and arrangement assure effective 
exposure of feed materials to 
the hot air stream. Products are 
showered in “curtains” rather 
than in distinct thin lines, enor- 


It’s Curtains for Better Drying in Dryer-Cooler 


mously increasing heat-trans- 
fer surface area. Space-saving 
Standard dryer-coolers are gen- 
erally priced about 20% lower 
than equivalent equipment com- 
ing as two separate units. Main- 
tenance costs are also less.— 
Standard Steel Corp., Los An- 
geles, Calif. 68B 


different chemicals, runs of the 
same chemical, etc.—Recordak 
Corp., New York, N. Y. 68A 


Emergency Suit 


Rescuer can quickly don. 
Protects user from vapor. 


Developed especially for use 
where acid and vapor protec- 
tion is required, the Model 
75/20 emergency suit can be 
used with any type of self-con- 
tained breathing apparatus. 

Each suit is constructed with 
full - cemented seams, gum - 
strapped on the outside, and is 
completely vulcanized after as- 
sembly—there are no needle 
holes. One man can put on the 
breathing apparatus and get 
into the suit in just 3 min. 
Model 75/20 will accommodate 
a man up to 6 ft. 4 in. tall, and 
250 lb. in weight.—Union Indus- 
trial Equipment Corp., Port 
Chester, N. Y. 68C 


Metering Pumps 


Many sizes; various mate- 
rials of construction. 


A new line of controlled- 
capacity pumps for metering 
services includes both plunger- 
and diaphragm-type models. 
Unitized design of basic com- 
ponents permits conversion 


EQUIPMENT 
NEWS 


Continues on . . .| Page 152 
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Honeywell control valves are available 


Whether your process flow is a trickle or a 

torrent, there’s a Honeywell automatic 

control valve to meet your requirements, 

The Honeywell valve illustrated—Series 

800, Type 14 Low Flow—is designed to 

control small process flows. For each body 
size, there are interchangeable reduced plug and seat 
ring combinations . . . with flow coefficients ranging 
from Cv 0.33 to 8.2. Ultra-low flow plugs are available 
with Cv’s as small as 0.01. 


For small or large flows . . . or other process flow con- 
ditions . . . Honeywell valves are available in a variety 
of types and sizes. When you need control valves. . . 
contact your local Honeywell field engineer. Write for 
new Catalog C800-1. 


MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 


Honeywell 
Corti’ 
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* DEVELOPMENTS . 


CHEMICAL PRODUCTS EDITED BY FRANCES ARNE 


Instead of volatile solvents 
that are normally used to make 
paint a liquid, a new process 
uses heat and a flow of air. A 
metal object, like the spring 
shown above, is heated, then 
dipped into a container where 
a powdered paint is kept sus- 
pended in a cloud-like consist- 
ency by air flowing upward 
through the container. The heat 
of the object melts the dry par- 
ticles of paint that touch it. 

To coat hard-to-paint metal 


a 


He’s Painting the Spring With Powdered-Paint-in-Air 


objects—the primary use of the 
new process Shell Chemical 
has developed a powdered paint 
based on its Epon resin which 
gives a smooth coat to knife- 
edges, will not flake loose from 
springs on compression. 

The paint will be made in the 
U.S. by several formulators. 
The process was invented in 
Germany and licensed in the 
U.S. by Polymer Process Indus- 
tries, Reading, Pa.—Shell Chem- 
ical Corp., New York, N. Y. 70A 


Acetate Gums 


Acetylation increases corn- 
starch’s utility in textiles, 
paper. 


A new family of non-congeal- 
ing starch products, called Mir- 
alloid and Mira-Film acetate 
gums, are made by the acetyla- 
tion of corn starches. Although 
the degree of acetylation of 
each product is not great, prop- 
erties of the resulting products 
differ greatly from the original 
starches. 

Miralloid acetate gum has 
proved particularly suited for 
warp sizing in the textile indus- 
try, where it has increased 
weaving efficiency 1.5% on fine 
combed cotton yarns and 1 to 
3% on worsted and worsted- 
synthetic fiber blends in ex- 
tended test comparisons with 
such previous sizings as potato 
starch and starch-acrylic emul- 
sion combinations. Other quali- 
ties noted for Miralloid gum 
are quick cooking, stable vis- 
cosity on cooling. 

A new series of wide-ranging 
Mira-Film acetate gums is find- 
ing important uses in the paper 
industry, where extensive lab- 
oratory and mill tests have 
shown effective performance in 
many varied surface sizing and 
coating applications. 

Process, developed by A. E. 
Staley Mfg., is based on an en- 
tirely new starch reaction. It 
is said to be unusual in its sim- 
plicity and ease of control, and 
to afford exceptionally uniform 
product results.—A. E. Staley 
Mfg. Co., Decatur, Ill. 70B 


Semiconductor Material 


Designed for thermoelec- 
tric use: indium arsenide 
phosphide. 


A new thermoelectric mate- 
rial—indium arsenide phosphide 
—has been developed for use in 
the temperature range from 850 
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Closed system protects quality of 
SOLVAY Anhydrous ALUMINUM CHLORIDE 


Contamination by air can destroy the 
purity and reactivity we take such care 
to produce in Solvay® Anhydrous Alu- 
minum Chloride. So, from production 
to packaging we protect it from atmos- 
pheric moisture. An example of this is 
the airtight chute (circled) used in 
loading the Solvay-designed truck for 
bulk shipments. Similar precautions are 
taken in filling the various sizes of steel 
drum packages to assure product qual- 
ity and safe handling. 


This care continues right into the 
customer’s plant . . . through Solvay 
Technical Service that helps plan 
handling procedures and bulk storage 
systems. For further information, in- 
cluding the range of screen sizes, mail 
the coupon. 


Sodium Nitrite * Calcium Chloride * Chlorine * Caustic Soda 
Caustic Potash * Potassium Carbonate * Sodium Bicarbonate 
Chloroform * Methyl Chloride * Soda Ash « Vinyl Chloride 
Ammonium Chloride * Methylene Chloride * Snowflake® 
Crystals Monochlorobenzene Ortho-dichlorobenzene 
Para-dichlorobenzene * Ammonium Bicarbonate * Carbon 
Tetrachloride * Hydrogen Peroxide * Aluminum Chloride 
Cleaning Compounds * Mutual® Chromium Chemicals 


SOLVAY PROCESS 
DIVISION 


61 Broadway, New York 6, N. Y. 


SOLVAY branch offices and dealers are located in major centers 
from coast to coast. 


SOLVAY PROCESS DIVISION DR-69 
ALLIED CHEMICAL CORPORATION 
61 Broadway, New York 6, N. Y. 


Please send material on anhydrous alumi- 
num chloride as follows: 

(0 Bulk shipment data (0 Test sample 
Literature 


NAME 


POSITION___ 


COMPANY 


PHONE 


ADDRESS 


CITY. 
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CHEMICALS ... 


to 1,500 F. This top tempera- 
ture is well above the melting 
peint of aluminum, magnesium 
and many common thermoelec- 
tric materials. 

The new semiconductor ma- 
terial is prepared by chemically 
combining high-purity indium 
with equally pure arsenic and 
phosphorus. It is expected to 
find immediate use in thermo- 
electric devices operating at 
temperatures well above those 
previously considered practical. 
—Westinghouse Electric Corp., 
Pittsburgh, Pa. 70C 


Urethanes 


Phosphorus-containing 
polyol adds fire retardance 
to base molecule. 


newly-developed phos- 
phorus-containing polyol makes 
urethane foam fire retardant 
when substituted for some of 
the polyol conventionally used 
to form the urethane molecule. 

Usual approach to fireproof- 
ing urethane foam has been via 
additives. Their cost simply 
adds to that of standard 
amounts of urethane constitu- 
ents. 

Called Vircol-82 and availa- 
ble in developmental quantities, 
the new product can be used for 
polyether- or polyester-based 
flexible foams and _ polyester- 
based rigids. At the develop- 
ment price of 70¢/lb. in truck- 
load drum quantities, they 
would permit manufacture of 
polyester-based foams of com- 
petitive costs. Small sacrifice in 
cost would be needed for poly- 
ether-based foams. However, 
development price is expected 
to drop 7 to 8% upon volume 
production. 

Rigid foams would contain 
10-12% Vireol material (which 
contains about 12% phos- 
phorus). When more than 5% of 
Vircol-82 is used in rigid foams, 
low molecular weight, highly 
functional polyols such as glyc- 
erine, hexanetriol, etc., also may 
be incorporated in amounts cal- 
culated to compensate for the 
lower functionality and 212 
hydroxyl number of Vircol.— 
Virginia-Carolina Chemical 
Corp., Richmond, Va. 72A 


Urethane Foam 


Two new processes 
improve polyether-based 
flexible foams. 


A new one-shot method of 
producing polyether flexible 
foams is said to reduce manu- 
facturing time. Simultaneously, 
the method is said to boost 
product quality. 

The method eliminates a 
number of intermediate produc- 
tion steps and makes possible 
the addition of all components 
right at the mixing head which 
produces the foam. 

Greater uniformity in cell 
structure is claimed, which cre- 
ates 10 to 15% greater resili- 
ence. A higher load bearing 
foam can be made and there is 
an improvement in humidity 
aging.—General Tire & Rubber 
Co., Akron, Ohio. 72B 

With another new process for 
making polyethers, flexible 
foams of a consistent quality 
not previously available are 
said to be obtained. 

Completely odorless from the 
moment of manufacture, these 
foams can be made in an exactly 
controlled range of compressi- 
bility from very soft to very 
firm. The foam is already in 


Newsworthy Chemicals 


production and can be supplied 
immediately in medium or seat- 
ing grade softness in 48-in. 
widths or multiples thereof.— 
Nopco Chemical Co., North Ar- 
lington, N. J. 72C 


Curing Agent 


Resin speeds butyl cure 
without catalyst. 


A new bromo-methy] alkylated 
phenol-formaldehyde_ resin is 
said to reduce the cure time of 
butyl rubber and to provide im- 
proved heat resistance and com- 
pression set properties. 

Designated SP-1055 Resin, it 
makes possible curing of butyl 
rubber in 10- to 60-min. cycles at 
temperatures of 300 to 350 F. 
Unlike present resin-curing sys- 
tems, no catalyst is required to 
effect the cure. 

Not only are highly uniform 
cures achieved with the new 
resin, but the rate of cure is 
easily controlled by choosing the 
proper grade of butyl rubber. 
For example, very rapid cures 
can be obtained with a grade of 
butyl rubber possessing a high 
degree of unsaturation. 

SP-1055 resin also makes pos- 
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160X Photomicrograph of sodium dispersior 


With MHI Sodium Hydride Oil Dispersion 


In a single step, in many cases, MHI NaH in oil will simulta- 


neously metallate and alkylate a wide variety of nitrogen 
compounds in high yield. Using simple processing techniques, 
and eliminating NH3 as a reaction medium, NaH reacts fast at 
moderate temperatures. Inert to reactive organic halogen com- 
pounds it avoids the Wurtz-Fittig reaction. Reactions are easily 
followed by the hydrogen evolved (the only reaction by-product). 


Using diglyme (dimethyl ether of diethylene glycol), dimethyl 
formamide, or mixtures of these with hydrocarbons as solvents, 
here are selected examples: 


Phenothiazine 


p-Anisidine 


+ NaH Na® + Hp t 
© 
+ RX* + NaX 


This process can be repeated to give an unsymmetrical tertiary amine, 


Urea © 
0 110°C. © 
+ NaH Digiyme 2 2 


(3) *NOTE: RX can be 
organic com- 


0 
Na® + RX* —> NH,CONHR + NaX pound containing a 


reactive halogen 
atom. 


MHI NaH oil dispersion is available in quantity as a stable 50% 
mealy dispersion of 5-20 micron crystals in mineral oil. The oil 
coating protects reactivity, even in air, making it easy and safe 
to handle. 


Write for your copy of the 20-page brochure, “Sodium : 
Hydride Dispersed In Oil,” a manual covering properties, : 
reactions, handling and safety. : 


CHEMICAL HYDRIDE DIVISION 


Metal Hydrides Incorporated 


PIONEERS IN HYDRIDE CHEMISTRY 
61W. CONGRESS STREET, BEVERLY, MASSACHUSETTS 
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CHEMICALS . 


sible production of butyl rubber 
parts capable of withstanding ex- 
posure to temperatures up to 500 
F. for long periods, without los- 
ing their resiliency. Flex life, 
permanent set and dynamic fa- 
tigue characteristics of butyl 
rubber containing the resin are 
said to be considerably improved 


in comparison to sulfur-cured 
butyl. 

The new resin has been engi- 
neered to give a safe scorch range 
for wide process application. It 
may be added to a compound 
either on the mill or in the Ban- 
bury. — Schenectady Varnish 
Co., Schenectady, N. Y. 72D 


Foam-Filled Tire Rides Easy Even After Mutilation 


A 3-in. wide and deep, pie- 
shaped wedge was cut across an 
experimental tire and into its 
foamed urethane filling. Tire 
remained intact without dissipa- 
tion or protrusion during sub- 
sequent driving. 

The filling, a controlled den- 
sity urethane foam or special 
formulation, forms a permanent 
bond with both the casing and 
metal rim, its adhesion being as 
great as its cohesion. 

Initial road tests indicated 
greater stability and less lateral 


distortion during high speed cor- 
nering and better shock absorp- 
tion with the reciprocal bouncing 
effect shown by air-filled tires. 

Called Polyrubber, the filling 
has been used extensiveiy in spe- 
cialized aircraft and missile com- 
ponents and assemblies which 
require a material that main- 
tains high hysteresis and resil- 
iency under extreme conditions 
of corrosion, vibration, high 
pressure and exposure to the ele- 
ments.—American Latex Prod- 
ucts Corp., Los Angeles. 74A 


BRIEFS 


Adhesive for heat bonding dis- 


similar unvulcanized  elas- 
tomers is now available for 
evaluation. Designated EX- 
B150-1, it fills a particular 
need when one of the stocks 
involved is based on butyl 
rubber.—Lord Mfg. Co., Erie, 
Pa. 74B 


Valeric, iso-pentanoic and 2- 


methyl-pentanoic acids are 
now available on a commer- 
cial scale. Clear, water-white 
liquids, they undergo the 
usual reactions of organic 
acids to form salts, esters, 
amines, amides and halides. 
Introductory prices are rela- 
tively low at 30¢/lb. in tank 
cars.—Union Carbide Chem- 
icals Co., New York. 74C 


Vat dyestuffs in grain form 


have been introduced to meet 
the needs of operators of con- 
tinuous dyeing processes in- 
volving padding. Known as 
SQ Caledon Grains, they have 
a high rate of reduction, fine 
controlled particle size when 
dispersed, a uniformity of 
deposition in padding and low 
tendency to migrate.—Cana- 
dian Industries Ltd., Box 10, 
Montreal, Canada. 74D 


Light-stable epoxy varnishes re- 


cently developed are said to 
combine the best features of 
epoxy and alkyd varnishes. 
Based on the company’s Epox- 
ide 201, they are free from 
the light-sensitive phenolic 
ring structures of conven- 
tional epoxy resins, contain 
the epoxide groups that allow 
formation of chemical-resist- 
ant polyether polymers. — 
Union Carbide Chemicals Co., 
New York, N. Y. 74E 


For More Information .. . 


about any item in this 

department, circle its 

code number on the 
Reader Service 

postcard (p. 177) 
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| ELLIOTT 
YR TURBINES 


Desert heat, arctic cold, driving rain and swirling dust 
don’t faze rugged, dependable Elliott YR Turbines. Tightly 
sealed against dust, fumes and moisture . . . built strong 
and husky . . . these machines make dependable, economical 
drives for pumps, compressors, fans, line shafts, generators 
and other equipment. 

The governor is simple and reliable, and is available in 
several modifications to match speed and pressure control 
requirements. YR turbines are designed for easy installa- 
tion and service. Many key parts are interchangeable for 
various frame sizes. Four sizes are shown at the right. 
Write for descriptive bulletin H22-C. 


In addition to the units illustrated here, Elliott makes 
single-stage turbines in 
gears, multistage mechanical drive turbines to 
50,000 hp, and turbine-generators through 44 mw. 


RRINES FOR OFPENDABLE 


ELLIOTT 


JEANNETTE, PENNSYLVANIA 
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Now... the new Fulflo Rubber-Lined Steel Filter 
for plating cuts your filter maintenance costs in half, 
while providing tank turnover up to 3 times per hour. 

New swing-bolt cover simplifies and speeds up 
changing elements. Just loosen the bolts, swing them 
out of the way, and lift off the cover to provide com- 
plete access to the patented Honeycomb Filter Tubes. 
Tubes are completely changed in a matter of minutes. 

New bottom outlet allows for quick, easy cleaning 
of entire vessel simply by addition of a ‘‘T’’ connec- 
tion with drain valve. You save time and labor. 


COMMERCIAL FILTERS CORPORATION 


MELROSE 76, MASSACHUSETTS 


EASIER 
TO SERVICE 


IN PRICE 


EASIER 
TO CLEAN 


Best of all, new engineering and production refine- 
ments enable us to offer this filter at an even lower 
price than the previous model. 

The new Fulflo Rubber-Lined Steel Filter is 
offered in six sizes, with from 6 to 60 Honeycomb 
Filter Tubes, for capacities up to 18,000 gph. Steel or 
stainless steel containers are also available. 

It will pay you to look into this new Fulflo Filter 
to improve plating quality at lower cost. 

For qualified engineering advice, or new technical 
literature, write to Department CE. 


PLANTS IN MELROSE MASSACHUSETTS AND LEBANON, INDIANA with genuine Honeycomb Filter Selective filtration of oils ¢ water-oil 

Tubes for controlled micro- separators © magnetic separators ¢ 

clarity of industrial fluids. pre-coat fillers * coolant clarifiers 
automatic tubular conveyors. 


MICRO-CLARITY AT MINIMUM COST 
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SWING-BOLT FILTER 

5 CUTS YOUR PLATING COSTS 
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two more BAKER PERKINS 
MIXERS on ae JOB at new 


Thiokol, plant in Utah 


Inorganic oxidizers, the chemicals which make solid rocket pro- 
pellants burn with such intensity, are first ground to a particle size 
. .. blended thoroughly . . . then mixed with an elastomeric binder. 
Fundamentally, that’s how Thiokol Chemical Corporation makes a 
fuel for a rocket motor. The mixing of high energy fuels is a delicate, 
exacting operation and the mixers must be highly efficient and 
obsolutely dependable. 


At the Brigham City, Utah plant, Thiokol has recently installed two 
more Size 18 JWRM-2 Baker Perkins mixers. Each of these mixers 
is constructed of stainless steel and has a 300 gallon working ca- 
pacity. The units, housed in specially constructed buildings, are 
remote controlled from another building. 


Because they are safe and efficient, more and more B-P mixers are 
being used by the rapidly expanding propellant industry. These 
same high standards of quality are also incorporated into the 
standard design mixers built for the chemical process industry. 


Whatever your requirements may 
be, Baker Perkins builds mixing ma- 
chinery to handle every job. Why 
not write today for Bulletin No. 
CE-58 containing information on B-P 
equipment for the chemical process 
industries. 


BAKER PERKINS INC, 


365 
CHEMICAL MACHINERY DIVISION SAGINAW, MICHIGAN 
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If your operations require complete dry dust re- 
covery, and collection of the very finest particles, 
you've got a job for AMERjet. Higher efficiency, 
lower service cost and smaller space requirements— 
three good reasons for turning your critical dust 
collecting jobs over to this remarkable fabric 
arrester, 

Constant air volume is assured by the automatic 
continuous re-conditioning of the fabric tubes. Re- 


AAF AMER DOES MANY JOBS 
FOR CHEMICAL PROCESSORS 


Do you have a 


DUST PROBLEM? 


verse jet principle allows velocities through the 
media up to five times greater than ordinary fabric 
collectors. The compact, factory-assembled AMER- 
jet is easily erected on the job at minimum cost. 

AMERjets are available for handling any exhaust 
volume. For complete information, call your local 
AAF representative or write direct for Bulletin 279. 
Address: Mr. Robert Moore, American Air Filter 
Co., Inc., 326 Central Avenue, Louisville, Kentucky. 


AAR Ai Litter 


BETTER AIR 1S OUR BUSINESS 
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auto-pneumatic 
“MICROFLO” 
PULSAFEEDER 


Here’s a controlled-volume metering pump that 
will vary its microflow rate of output 
automatically to a changing process condition. 
Auto-Pneumatic Microflo Pulsafeeder is a 
piston-diaphragm pump with no stuffing box 
or other seal—it handles fluids without 
contamination or leakage. 

Output of a standard Microflo is governed by 
controlling the travel of its piston. This is done 
manually through a micrometer. In the 
Auto-Pneumatic model, an air cylinder performs 
this operation. As a change in a process condition 
occurs, a pneumatic control instrument senses 
the change, records it and sends an air pressure 
signal descriptive of the changed condition. 
Auto-Pneumatic Microflo Pulsafeeder reads this 
air signal and changes its pumping 

rate accordingly. 

Four models are available with flow rangeability 
of 10 to 1 and a flow range from 585 ML 

per hour maximum up to 1.2 gph maximum. 
Reagent head assembly is made from Carpenter 
No. 20 Stainless, Diaphragm is Kel-F and 
valves are Hastelloy C. Other materials 

are available on special order. 


WRITE FOR BULLETIN 500-A containing 
complete description and specifications on the new 
Auto-Pneumatic Microflo Pulsafeeder. 

Lapp Insulator Co., Inc., Process Equipment Division, 
3609 Poplar Street, Le Roy, New York. 
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Consolidated Safety Relief 
Valve, Type 1900 Series, 
Sizes: 1” x 2” to 8” x 10”. 


MAXWELL 


TRADE MARK 


‘INI 9 


80 


PRESSURE EVACUATOR 


improves valve operation and performance 


The Eductor Tube in Standard Consolidated Safety 
Relief Valves is a pressure evacuator. It efficiently re- 
moves pressure from the closed bonnet. If allowed to 
remain in the bonnet, the pressure would act on the top 
of the disc and tend to limit the lift and induce cycling. 
But with the pressure evacuated from the closed bonnet 
through the Eductor Tube, the spring alone controls 
valve action. Consequently, reliable valve action and 
guaranteed capacity ratings are attained. A new high 
in operational dependability is assured. 


Reliable operation and performance of Consolidated 
Safety Relief Valves are your assurance of absolute pro- 
tection for personnel and equipment. “2 in 1” design 
permits you to convert the Standard valve to the Bel- 
lows type in your own shop. But that is only part of the 
total economy of these modern valves. Get the com- 
plete inside story. Write for Catalog 1900. 


CONSOLIDATED SAFETY RELIEF VALVES 
A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division « Tulsa, Oklahoma 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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Complete size reduction... 
from start to finished product... 
in a single Williams Hammer Mill 


Cut costs as much as 50% on production...up to 75% on equipment 


In all normal crushing operations, a veyors, drives, other equipment, spe- 

WILLIAMS BUILDS THE BEST Williamsheavy duty hammer millcan cial foundations and additional hous- 
take most material and, in a single ing. 

Williams hammer mills are built for 

power, maintenance, easton ped daily rough and rugged service. Extra 

up output of better quality and more steel and 

Mills Separators uniform products, will cut costs up to 

50%. ———__ sive parts and reinforcements, all defy 

Investment in original installations, k and downtime and 

as high as 75%, can also be expected. "eP*4cements to nil. 

By making primary and secondary If the cost price squeeze is one of your 


Vibrating Feeders Impactors crushers unnecessary, a Williamsham- problems, get the facts about Williams 
eas mer mill will eliminate all extra con- hammer mills. Write now for catalog. 
j 
\aa PATENT CRUSHER & PULVERIZER CO. 
CRUSHERS 2706 N. 9th St. St. Louis 6, Mo. 


Oldest and Largest Manufacturers of Hammer Mills in the World 
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A significant new development 
in chemical mixing methods 


Ultra 


The Smith Turbine Mixer is a remark- High-Speed 
able new unit designed to give theoretical 
dispersion of particle size and ingredient 
to a wide range of dissimilar or dispro- Extra Thorough 
portionate chemicals. Mixi 
Ixing 


The Smith Turbine is a very high 
speed rotary mixer which actually pro- 
pels the materials in a swift blending, Unusually 
braiding, folding action that mixes with- Compact 
out mashing — coats without crushing. 
There are no wheels to “grind” ingredi- 
ents or alter particle size—only efficiently 
shaped blades that provide intensive con- 
trolled turbulence without dead spots. 


This high-speed action means high SMITH 
production from a small-sized mixer. 
Turbines are especially compact, require 
no special installation, and are so vibra- 
tion-free they can be operated in close me 


proximity to delicate laboratory instru- 
mentation without disturbing it. 


Smith Turbines are available in pro- 
duction sizes as large as 53 cu. ft. Capac- 
ity alone is a poor guide to performance, 
however, since the Turbine turns out 
batches so much faster than any other 
type of mixer. Sizes range down to the 
2% cu. ft. model — ideal for lab or pilot 
plant work . . . just right for forecasts 
and feasibility tests. 


Incidentally, a wide range of mechani- 
cal modifications can be had to suit 
specific mixtures. If you’ve a knotty 
special problem, we’ll be glad to work 
with you in developing a solution, Lab- 
size test equipment will be set up in your 
plant without obligation. 


Impressed? Then investigate! A letter 
or phone call will bring quick action on 
additional information — or even a test 
demonstration in your plant using the 
very chemicals you mix! Fair enough? 
Then contact us today! 


THE T.L. SMITH COMPANY 
Milwaukee 1, Wisconsin + Lufkin, Texas 
Affiliated with Essick Manufacturing Company, Los Angeles, California a - 


a9-4089 
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You can expect more 
from Harbison-Walker 
Refractories 

...and get it! 


It’s the combination of the finest raw mate- 
rials from extensive mineral resources, the 
most modern plants and manufacturing pro- 
cedures and the comprehensive research 
facilities that enables Harbison-Walker to 
produce refractories that can be depended 
upon for long and predictable service. 
The superior manufacturing skills and 
broad experience along with the highly per- 
fected quality control program are other 
exceedingly important factors in the fulfill- 
ment of the best refractories practice. Appli- 
cation engineering is based upon thorough 
familiarity with the requirements of all kinds 
of industrial furnaces and the potentialities 
of all the types and classes of refractories. 
By these highly developed techniques, World’s Most 
Harbison-Walker provides the refractories Complete Refractories 


Leadership which assure superior service. Service 
in refractories 


constant rewearch  HARBISON-WALKER REFRACTORIES COMPANY 


Garber Research Center And Subsidiaries 
GENERAL OFFICES PITTSBURGH 22, PENNSYLVANIA 
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One of the fleet of insulated 
Stainless steel tankers used 
by Refiners Transport & 
Terminal Corporation to haul 
chemicals and food products. 
Tank is Type 316, the outer 
Jacket Type 302 stainless. 


New steels are 
born at 


Stainless Steel Tank Trucks 
Cut Shipping Costs for Wide Range of Chemicals 


Midwest transporter demonstrates economy and versatility of stainless 
tankers for contaminant-free shipment of phosphoric acid, formaldehyde, ammonia, 
phthalic anhydride, paints, detergents, resins and vodka. 


This partial list of the variety of chemical and food prod- 
ucts hauled in stainless steel tank trucks by Refiners Trans- 
port & Terminal Corporation of Detroit, is indicative of the 
increasing use of stainless transportation equipment by 
chemical producers. 

Stainless tankers for shipment of chemicals in quantities 
of about 1000 to 6000 gallons not only cut shipping costs 
but assure their delivery without contamination. Products 
like phthalic or maleic anhydride can be safely shipped in 
the molten state in insulated stainless trucks. This eliminates 
packaging costs in your plant and saves time and money 


for the user, because remelting is not necessary. 

Whether you operate your own fleet or hire a carrier, 
tank trucks made of Armco Stainless Steel help solve traffic 
department problems. Because of their excellent corrosion 
resistance and easily cleaned surface, stainless tankers can 
be switched from one product to another to keep shipments 
on schedule. 

For low cost, contaminant-free shipment of your finished 
products and raw materials, specify tank trailers made of 
Armco Stainless Steel. Write for more information. Armco 
Steel Corporation, 2229 Curtis Street, Middletown, Ohio. 


ARMCO STEEL 


Armco Division * Sheffield Division * The National Supply Company * Armco Drainage & Meta! Products, 
Inc. * The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 


Go Stainless for a Versatile Fleet 
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regular 


granular 


photos show actual size of flakes 


Flake caustic soda: 
pick the size that’s right for YOU 


You have a better than average chance of getting the enough to dissolve rapidly into solution. 


size that’s just right for your product or process when We'll be happy to send you samples and technical 
you select from these four Hooker caustic soda flakes. data. Write and tell us what sizes you're interested in. 

The Regular, Fine, and Crystal sizes are especially If you use less than carload lots, ask your Hooker 
firm and nondusting, thanks to a tightly controlled jobber to stock the sizes you need. If you are not famil- 
flaking-screening process. ‘They're just thick enough to iar with the Hooker jobber in your area, we'll be glad 


take handling abuse or breakdown in transit, just thin to send you his name and address. 


HOO! E NIALK® CHEMICALS 


HOOKER CHEMICAL CORPORATION CHEMICALS ° OLDBURY® CHEMICALS 
PLASTICS SHEA® CHEMICALS 
406 Forty-seventh Street, Niagara Falls, N. Y. 


DUREZ® PLASTICS 


Sales Offices: Chicago, \\l.; Detroit, Mich.; Los Angeles, Calif.; New York, N. Y.; Niagara Falls, N. Y.; Philadelphia, Pa.; 
Tacoma, Wash.; Worcester, Mass. Jn Canada: Hooker Chemicals Limited, North Vancouver, B. C. 
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oF TOMORROW 


STONE & WEBSTER 


CORPORATION 


: 
dig 
i 
A Subsidiary of Stone & Webster, Inc. 
q 


Atomic, hydroelectric and steam power, new 
plastics formed by molecular chemistry, . 
new products from molded pulp and paper... 
these are some of the materials and forces 

that are reshaping our universe. These very same 
materials and forces are being produced 

today in plants designed and constructed 

by Stone & Webster. 


Building today for tomorrow's needs has been 
Stone & Webster's objective for 70 years. 

The plants we build today must compete profitably 
with tomorrow’s plants. This can only be 
achieved by reducing construction and operating 
costs ... by scrupulously respecting Heat 
budgets and schedules. 


_ If your company is contemplating expansion 
_or actively planning new facilities, let us 
demonstrate how Stone & Webster's 
experience can add to your future profits. 

Call or write our nearest office. 


(NEW YORK © BOSTON + CHICAGO 
PITTSBURGH HOUSTON SAN FRANCISCO 
ANGELES SEATTLE TORONTO 
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his is Why the Nash is the | 


There are no mechanical complications in a Nash Compressor. 
A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods Data on these 
pumps sent immediately on request 


Most Simple Compressor 


DISCHARGE 
PORT 


nts 


| 


No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost. 


Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 


NAS ENGINEERING COMPANY 
313 WILSON, SO. NORWALK, CONN. 


¥ 
INLET 
ROTATION IS CLOCKWISE 
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In this Split Wedge Gate 


you can see why it pays to 


Specify JENKINS for 


“WHEEL of high strength malleable 
iron designed for firm grip and 
easy operation. 
YOKE BUSHING, easily renewable. 
Made of bronze, for ideal thread 
engagement with stainless steel 
spindle, to prevent seizing or gall- 
ing of spindle threads. Bushing of 
stainless steel is optional. 


SPINDLE has long thread bearing 
surfaces with correct lead for easy, 
tight closing. Screws into wedge 
carrier, then secured by a stain- 
less steel pin. 

OKE BONNET has liberal space 
between yoke arms for easy ac- 
cess to packing box. Precision 
machined flange face assures uni- 

form contact with gasket for a 

tight body-bonnet joint. 

GLAND consists of two pieces — 

gland flange and gland follower — 

eliminates binding of follower in 

case gland bolts are tightened 
unevenly. 
PACKING of Chevron-type Teflon 
in large packing box prevents leak- 
age. Only a minimum load is re- 
quired on gland, extending service 
life of packing. 

EDGE CARRIER connects wedge 
to spindle and raises or lowers it. 
Husky in size to stand any operat- 
ing strains. 

SPLIT WEDGE is the ball-and-socket 
design which automatically adjusts 
to the tapered seating surfaces 
for positive shutoff. The discs, re- 
volving freely in the wedge carrier, 
produce a self-cleaning action on 
seating surfaces and reduce pos- 
sibility of galling and seizing. 

BODY —Through-port design for 
full, free fiow. Ample wall thick- 
ness and good design provide extra 

strength to withstand stresses. End 
flanges conform to M.S.S. specs. 


This picture shows the many points of 
excellence in the design and construction 
of Jenkins Fig. 1327 Split Wedge Stainless 
Steel Gate Valves. Compare them with any 
valve you know. You'll conclude that it’s 
hard to beat Jenkins at making valves, no 
matter what the material. 


But no picture can show the quality of 
the castings .. . the precision machining . 
the rigid inspection and testing that have 
gone into this valve. All of these are as 
important as design and metal alloys in 
assuring long, dependable, economical 
valve service. And, all of them are up to the 
peak standards for which Jenkins has been 
known for almost a century. 


SEND FOR NEW CATALOG of Jenkins 
Stainless Steel Valves. You'll find in it the 
patterns you want, in a choice of alloys 
that satisfy the requirements of practically 
all corrosive services. Also, you'll see that 
these Jenkins valves meet valve industry 
specifications and the high standards estab- 
lished by the leading users of stainless steel 
valves. Jenkins Bros., 100 Park Avenue, 
New York 17. 


E NKI NS JENKINS BROS., 100 Park Avenue, New York 17, N. Y. 
VALVE 


stainless steel 

Have a represent- 

Sold Through Leading Distributors Everywhere 


ADDRESS. 
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DEVELOPMENTS ... 


PROCESS FLOWSHEET «.s. cnonan’ 


DIRECT-FIRED HEATERS, arrayed in line, preheat 
charge to reformer and reheat feed between reactors. 


Catalytic reforming capacity 
has nearly doubled 


over the last three years. 19 
1.6 
1.2 

‘57 ‘58 ‘59 


Cat Reforming: Road to High Octanes 


As today’s gasolines meet more stringent demands. 
catalytic reforming processes perform a yeoman service. 
Esso’s Powerforming is one of the latest such routes. 


RENCHING atoms of hydrogen from one mole- 
Ware and wedging them into another has 
become an increasingly popular gambit among oil 
refiners. 

The purpose of this molecular switch is to im- 
prove the quality of refined petroleum products. 


Refined products have been feeling a definite 
squeeze from most markets for higher quality. 


And catalytic reforming, largely a matter of 
wrenching hydrogen from molecules, is one proc- 
ess that counts more and more heavily in shaping 
improved products, primarily refinery gasoline 
fractions. The rise of cat reforming capacity is 
averaging an impressive 20% per year. 

At present the refiner can select his process 
from some dozen available for license. 


Unfold Flowsheet 
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Surplus gas 
A Y RECYCLE GAS COMPRESSOR 
Hydrogen-rich gas 
> 
Y 
POWERFOR! 
SWING 
REACTOR 
‘al eb 

HYDRO- 

FINING 

REACTOR 


Air Water 
(light 


or ry) 
heavy) SEPARATOR 
100 F. 
270 psi. DIRECT-FIRED HEATERS 
970 F. 
Y 
690 F. 


Now at work reshaping 20,000 bbl./day of low- 
octane naphtha into high-octane motor gasoline 
component is a Powerformer catalytic reforming 
unit recently placed on stream at Esso Standard’s 
Bayway, N. J., refinery. Powerforming, developed 
by Esso Research and Engineering, is one of the 
newer reforming schemes; and, with many techni- 
cal details now available, Esso’s unit offers a close 
look at a typical such setup. 
> Linked in Tandem—As is the case with so many 
catalytic reforming units, Esso’s links up in a tan- 
dem commonly employed: hydrogen treating of 
feedstock followed by reforming. Esso hydrotreats 
feedstock (via a hydrofining process developed by 
Esso Research and Engineering) to remove sulfur, 
then turns around and reforms this stock, by de- 
hydrogenation and dehydroisomerization of naph- 
thenes with dehydrocyclization of paraffins. Minor 
reactions are paraffin isomerization and hydro- 
cracking. In all these reactions, temperature e- 

termines which one predominates. 


Before naphtha enters the Hydrofiner-Power- 
former sequence, it goes to a naphtha splitter 
where it splits into light and heavy fractions which 
then go to storage. These fractions are charged, 
in blocked operation, to the Hydrofiner. 

By charging light and heavy fractions sepa- 
rately, Esso gains flexibility in its products; for 
example, it’s often desirable to reform the two 
fractions to different octane levels under different 
operating conditions. 

The figures below give an idea of the utilities 
required for Powerforming. 


What It Takes to Run a Typical Powerformer® 


1, 20,000 bbl. per stream day. 2. Based on electric motors for all pum id com- 
pressors. 3. Based on 25°F, rise in cooling water temperature. p teers thee vary 


widely, depending on amount of exchange preheat used, 
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Recycle gas 


2 


DWERFORMER REACTORS 


SEPARATOR 


100 F. 


*) REACTORS, usually four “on oil” while one is under- 
“ going regeneration, upgrade low-octane naphthas. 


C2 to ethylene plant 


280 psi. 


Between these points, 
main flow is used for 
heat exchange. 


DEETHANIZER 


DEBUTANIZER 


Air Air 


Y 


> First, Hydrefine—Charge is preheated and 
vaporized by heat exchange against Hydrofiner 
effluent, mixed with hydrogen-rich treat gas 
(Powerformer product gas), and passed through 
the Hydrofiner containing a fixed bed of cobalt 
molybdate catalyst. 

Hydrofiner effluent is cooled by exchange and by 
an air cooler, then enters a drum where gas is sepa- 
rated from condensed naphtha. Gas can be used 
either as fuel or by other Hydrofiners as treat gas. 
Residual H.S is stripped from the naphtha before 
reforming. 

>To Powerformer—Stripped naphtha is mixed 
with recycle gas from the Powerformer, preheated 
by exchange and direct-fired heater to 890-980 F. 
and enters the first reactor. Since recation is pre- 
dominantly an endothermic process, reheat fur- 
naces are included between the reactors to main- 
tain feed temperatures at 890-980 F. 

Vapor effluent from the last reactor is used as 
heat exchange to heat or cool various process 


streams and flows finally to a tank where liquid 
(Powerformate) is separated from gas. Product 
recycle gas is compressed and returned to mix with 
the reformer feed. 

Reactors are fixed-bed and contain a platinum- 
salt catalyst impregnated on an alumina base. 
Under present operating conditions, with about 
6,000 cu. ft. of recycle gas per bbl. of Powerformer 
feed, pressure drop across the reactor bed in each 
of the reactors is 5-20 psi. 
> Regeneration Helps—One attractive feature of 
Powerforming is that spent catalyst in one reactor 
can be regenerated, using a swing reactor in place 
of reactor needing regeneration. Processing sever- 
ity at Bayway is set to produce a debutanized re- 
formate of about 98 clear Research octane. So a 
regeneration schedule of one reactor a day is 
enough to satisfy Bayway requirements. 

Regeneration, burning off coke from the spent 
catalyst, is done with a combination of inert gas 
and air injected in controlled amounts. 
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3 HYDROFINER AND SEPARATOR (left and right) i HEAT EXCHANGERS above are some of those that 
** remove impurities from charge and separate recycle. 


a 
“a 


C4 
NIZER 


Mir Water 


Catalytic reformate 


AIR COOLER, cheaper here than shell-and-tube 
exchangers, cools hydrofiner and reformer effluent. 


6 RECYCLE-GAS COMPRESSOR 
is relatively unique in process ap- 
plication (See Chem. Eng., Dec. 29, 
1958, p. 19). It is driven by a combus- 
tion-gas turbine fueled partly by sur- 
plus gas from reforming operation. 


See 
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NEW! AO 711 SPLASH GOGGLE 


For Positive Protection Against 
Chemical Splashes! 


One New...One Established Goggle... Both Developed 
in Conjunction with a Prominent Chemical Company 


Newest addition to the line, the ‘'711”’ 
PROTECTS FOREHEAD, NOSE AND PART OF 
THE LOWER FACE (as well as the eye area) 
AGAINST MOLTEN SODIUM SPLASH AND RA- 
DIANT HEAT. An ingenious part of the nose 
section is a plastic hook to which a fire- 
proof cloth can be attached for protecting 
the face and neck. The crescent-shaped 
plastic extension over the forehead is as 
wide as the basic goggle and provides 
about an inch and a half of extra protec- 
tion for this area of the brow. 


Always insist on 
Trademarked 
Lenses and Frames 


| COM 
SAFETY PRODUCTS DIVISION 
SOUTHBRIDGE, MASSACHUSETTS 


Safety Service Centers in Principal Citie: 


An important feature is the indirect 
ventilation. Designed without vents in 
frame, the goggle (like our model 710 
below) is twice as fog-free as similar con- 
ventional goggles. The “711” is similar to 
our “710” in all other particulars. It has 
a soft vinylite mask . . . wide angle vision 
for safety and greater working efficiency 
... 050” thick plastic lens .. . and pro- 
vides a perfect fit over personal and Safety 
R, glasses. All parts are replaceable. 

This goggle is more general in its appli- 


American ®) Optical 


PANY 


ESTABLISHED ! AO 710 SPLASH GOGGLE 


cation than the ‘‘711” and is designed for 
eye protection solely. It is particularly 
recommended for use in chemical opera- 
tions and where humidity is a problem 
against splashing liquids, spray and the 
impact of flying particles. Light in weight. 
Available with clear or green lenses. 


YOUR NEAREST AO SAFETY PRODUCTS 
REPRESENTATIVE CAN SUPPLY YOU. 
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17 years on M.E. A.* solution... 
this Crane iron valve still holding tight 


The facts: 17 years on hard-to-hold 
*Mono-ethanol-amine solution at 250 F 
with no leakage. No repairs or main- 
tenance to date. Working as good as new. 

That’s what the Commercial Solvents 
Corp. petrochemical plant at Sterling- 
ton, La., reports on this 12-in. Crane No. 
475%, 125-Pound, all-iron wedge gate 
valve. It is used as a block valve on the 
M.E.A. process unit, and operated on 
yearly turn-arounds or if a leak should 
develop in the unit. 

This example is typical of the depend- 


CRAN 
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able performance of Crane iron body 
wedge gate valves. Their durable, low- 
cost service results from Crane features 
such as an extra number of bonnet bolts 
for uniform gasket loading and tight 
joint; full-length disc guides that save 
seat surface wear; shoulder-type body 
rings that can’t come loose; extra deep, 
non-binding stuffing box design. 

Ask your Crane Representative for 
more details on these better service iron 
body gate valves. They can save you a 
lot of maintenance dollars. 


Cross section, 125-pound iron body 
gate with flanged ends, outside screw 
and yoke. Available in all-iron or 
bronze-trimmed. Line includes non- 
rising stem valves; also screwed and 
hub ends. Sizes 2 to 48 in. See your 
Crane catalog. 


> VALVES & FITTINGS 


PIPE PLUMBING HEATING AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Illinois— Branches and Wholesalers Serving All Areas 
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THE Raymond Imp Mill with Whizzer Air Separation is 
a general utility mill for the chemical, food and process 

ndustries. As a compact integrated unit, it provides a 
sae dust-free system for reducing the material and obtain- 
ing a complete and thorough intermixture of the ingredi- 
ents in finely powdered form. 


It is used for the economical production of chemicals, 

phosphate materials, synthetic resins, pigments, starches, 

soya flour, pharmaceuticals and many other specialty prod- 

ucts. It is well suited for making different grades or 

: changing from one material to another. Adequate access 
Write for Raymond doors are provided for easy inspection or cleaning. 


IMP MILL Bulletin Imp Mills are built in several sizes to meet the capacity 

No. 87 requirements of small and medium plants. They are 
economical to install, simple in operation and control, with 
wide range of application. 


Available with Flash aa. accessories for removing 
moisture while pulverizing—the modern low-cost method 
of handling moisture-laden materials. 


COMBUSVION E JEERING, INC. 


1112 W. BLACKHAWK ST. SALES OFFICES IN 
PRINCIPAL CITIES 


CHICAGO 22, ILLINOIS 
Combustion Engineering-Superheater Ltd., Montreal, Canada 
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For many years, International’s pot- 
ash mining and refining operation at 
Carlsbad, New Mexico, has_ been 
producing large amounts of by- 
product magnesium chloride brine 
in conjunction with potassium sul- 
fate. We are recovering values from 
this magnesium chloride by thermal 
decomposition to produce magne- 
sium oxide. The product is better 
than 99% pure — highest purity 
ever achieved in carload lots. 


Unbounded application 


Heat resistance is one standout prop- 
erty. As a result, a firm is presently 
experimenting with it to develop a 
rocket nose cone capable of re-enter- 
ing the earth’s atmosphere. Another 
of its chief virtues is ease of han- 
dling, due to its low hydration rate. 
» Using MgO as an addition or sub- 
stitution, many chemical process in- 
dustries have been able to impart 
desirable — and hitherto unattain- 
able — properties to their products. 
To elaborate: 

© Improving the physical and chem- 
ical characteristics of magnesia has 
resulted in substantial savings. Using 
MgO as an extender, it’s possible 
to obtain a high purity blend at 
low cost. 

@ Chemical manufacturers are mak- 
ing high-purity magnesium salts and 
chemicals from International mag- 
nesium oxide because of its rela- 
tively low cost and easily controlled 
reaction rates. 


© By replacing ordinary alkali pre- 


spells opportuni 


IMC reports on another outstanding property of its 
new High Purity MgO —remarkable heat resistance. 


cipitants with MgO, several plants 
have been able to increase their 
process efficiency and reduce pro- 
duction costs. 

Among its other applications: Elec- 
tric furnace fusion for high tempera- 
ture applications . . . in high-grade 
ceramic and glass formulations . . . 
for acid neutralization and uranium 
ore treatment . . . in thermocouples 

. . as a substitute for alumina. Due 
to its low boron content, this Inter- 
national product has been the main 
source of MgO for U.S. Atomic En- 
ergy Commission applications. And 


POTASH DIVISION 


the limits of its potential are no- 
where in sight. 


Send for a sample 


If you’re interested in the possibili- 
ties of high-purity MgO in your op- 
erations . . . if you detect promise 
for its use as a replacement material 
or in an entirely new application — 
use the coupon below. Our research 
staff is prepared to explore end- 
use problems with you. We will be 
happy to furnish adequate samples 
for experiment, and to supply tech- 
nical assistance where required. 

22-59 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


Producers of Living Minerals 
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Administrative Center: Skokie, Ill. « Phone ORchard 6-3000 +» 485 Lexington Ave., New York 17 + Midland, Texas 


tions, plus a sample of (check one)... 


Name 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
POTASH DIVISION e Skokie, Illinois 
This coupon will bring you complete descriptive data and specifica- 


POWDERED MgO GRANULAR MgO PELLETIZED MgO 


Firm 


Address 
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STAINLESS DIRECTORY 


Buyers Guide to Ryerson Stainless Stocks & Services 


guards the high quality of Ryerson stain- 
less stocks. And in addition, the help of 
full-time stainless specialists is yours 
when you call Ryerson. 

See your Ryerson catalog for a com- 
plete listing of stocks and call your near- 
by Ryerson plant for quick shipment of 
stainless—any type or size—one piece or 
a truckload. 


Here’s a quick guide to the nation’s larg- 
est stocks of stainless steel—2,351 sizes, 
shapes, types and finishes of stainless in 
stock at Ryerson. 

This wide selection assures you of get- 
ting the best stainless for every applica- 
tion. Extra care in storage, handling and 
shipping—such as padded shear clamps 
to protect finish and flatness of sheets, 


BARS AND ANGLES — rounds, squares, 


PLATES—available in 9 analyses including 
plates to Atomic Energy Commission require- 
ments and to ASTM specifications for code work, 
Also low carbon types for easy welding. 


RINGS AND DISCS — Machine cut to 
your order. This service assures size accuracy, 


smooth edges, flatness and unaffected corrosion 
resistance in a lower-cost, ready-to-use product. 


SHEETS —11 analyses of Allegheny stain- 


less sheets in stock including nickel and straight 
chrome types. Also extra wide sheets to reduce 
welding costs, expanded and perforated sheets. 


HEADS—as.me. flanged and dished heads 
in types 304, 304L, 316 and 316L are on hand 
in large quantities, and in a wide range of 
gauges and sizes. 


flat's, hex'’s and angles in 8 types including 
free-machining bars with both analysis and 
mechanical properties controlled. 


PIPE AND TUBING —tight wall, stand- 
ard and extra heavy pipe, ornamental and reg- 
ular stainless tubing. Also screwed type and 
welding fittings and Cooper stainless valves. 


RYERSON STEEL 


Member of the Stee! Family 


I-v-BM 
Increased Value in Buying Metals 
Ask about this Ryerson Plan for 1959 
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The Theory Behind 


Chemical Engineering 


JUNE 1, 1959 


Static Electricity Hazards 


in Process Plants 


D. I. SALETAN, Engineering Dept., Shell Chemical Corp., New York. 


H™ pumping rates, highly refined prod- 
ucts, increased volumes, have all focused 
attention on a long ignored process problem: 
the electrostatic origins of fires and explosions. 

Most of the mechanisms on how static elec- 
tricity accumulates and discharges have been 
recently worked out for the petroleum indus- 
try. These mechanisms are basically the same 
for chemical processing, although there are 
some differences in physical and chemical prop- 
erties of the materials involved. - 

We will attempt here to answer the questions 
of just how static electricity can build up and 
how much will cause trouble. 

The key to understanding these phenomena 
lies in appreciating the difference between 
charge and voltage. Charge and voltage are 
geometrically interrelated but they are no 
more the same thing than are volume and pres- 
sure. 

At the boundary between any two coexisting 


Liquid Surface 


phases there will usually be a lineup of oppos- 
ing electrical charges, one set of charges in 
one phase, the other set in a very closely ad- 
jacent phase. (This Helmholtz double-layer 
theory has been considerably elaborated by the 
findings of modern physics, but is adequate in 
its crude form for an understanding of what 
is involved.) The small but discrete separa- 
tion between these two layers of opposite 


charge leads to a voltage differential, a so- 
called contact (zeta) potential at the interface. 
This contact potential is only of the order 
of 0.01 to 0.1 volt when one of the phases is 
liquid, and is not noticed in usual operation. 


How Statie Electricity Builds Up 


However, suppose one of these phases is 
fixed in space and the other phase begins to 
move past it. Some of the charges formerly 
in close apposition to their opposite number 
in the fixed phase will be sheared off and move 
into the main stream of the moving phase. 
Charges formerly only Angstrom units apart 
have now been separated by a matter of inches 
or feet. The result can be a very large mag- 
nification of the voltage differential involved. 
If the fixed phase is the inside wall of a pipe 
and the moving phase is an organic liquid 
being transferred through a pipe into a large 
tank the picture is very much as shown in the 
figure to the left. 

If the pipe is an electrical conductor (as it 
normally is) and long enough, an electrical 
dynamic balance will soon be set up where 
charges sheared off upstream find their way 
back to the wall downstream and then by con- 
duction through the pipe wall are able to re- 
store the condition of electrical neutrality. 
Under these conditions, the voltage differential 
between the body of the moving fluid and the 
wall of the pipe (which we assume to be at 
ground potential) cannot become very large. 

Now consider the situation when the de- 
tached charges are propelled through the tank 
inlet into the central body of the liquid con- 
tents of the tank. Instead of having to traverse 
a matter of inches to reach the grounded metal 
wall of the pipe they must now pass through 
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ELECTROSTATIC HAZARDS . . 


a considerable body of liquid, which may have a high 
electrical resistance, before reaching the grounded 
tank wall. The streaming current, representing the 
rate at which charges are sheared off and then re- 
turning to the pipe, can be related’ * to the physical 
situation by the following equation 


Act 
I = AP 

A key item of interest in this equation is the stream- 
ing current is proportional to pressure drop per unit 
length, irrespective of whether we have laminar or 
turbulent flow.* For appropriate values of pipe cross- 
section, liquid dielectric constant, liquid viscosity, pres- 
sure drop per unit length, and the contact potential, 
zeta, the streaming current calculated from the above 
relation may amount to as much as 10° amp. This may 
not seem like a large figure but it can lead to very large 
buildups of voltage in the center of the tank after this 
current is propelled into that region. For example, 
if the effective leakage resistance to ground from the 
center of the tank were of the order of 10” ohm, as 
it very well might be with a nonconductive fluid, re- 
sulting voltage buildup might be in the order of 100,000 
volts. 

Another situation in which phase separation can 
lead to accumulation of electrostatic charge is in the 
settling out of a dispersion of a conducting phase in a 
nonconducting phase, such as water in hydrocarbon. 
In this case, the double layer is at the surface of the 
water droplets. The settling motion of the droplets 
displaces the charges within the droplets with respect 
to the opposing charges in the bulk of the nonconduct- 
ing liquid. Individually, charges on these droplets are 
rather small. But the cumulative effect of the settling 
out of a large number of droplets is to produce a sizable 
voltage differential between the body of nonconducting 
hydrocarbon upper layer and the water layer at the 
bottom, which we assume to be at ground potential. 

The key point here is that the continuous phase is 


*In the case of hydrocarbons in fully-developed turbulent flow 
this does not hold, because the assumption of a compact elec- 
trical double layer is no longer valid. In such case the streaming 
current becomes proportional to velocity.’ 


Nomenclature 


Pipe cross-section, sq. cm. 
Proportionality constant. 

Capacitance, farad. 

Current, amp. 

Pipe length, cm. 

Pressure, dyne/sq. cm. 

Electrostatic charge, coulomb. 

Electrical resistance, ohm. 

Voltage, volt. 

Energy of an electrical discharge, joule. 
Volume fraction disperse phase. 
Dielectric constant (dimensionless ratio). 
Absolute dielectric constant of a vacuum = 8.85 x 
10°“ sec./ohm-cm. 

Contact potential, volt. 

Electrical conductivity, mho./cm. 
Viscosity, poise. 

Microfarad. 

Electrical resistivity, ohm-cm. 

RC = relaxation time constant, sec. 


AM 


¥~ Log surface resistivity, ohms 


-~Polyethylene 
--Molded polystyrene 
-Paraffin wax 
<-PVC acetate 


Glazed porcelain 


-Phenol— 
formaldehyde 


Melamine — 
glass cloth 
8 
0 20 40 60 80 100 


Relative humidity, % 


Fig. 1 


Humidity Increases Solid Conductivity 


Humidity plays an important role in electric charge 
buildups on the surface of nonconducting solid ma- 
terials. The figure above shows this effect. A 
change in humidity from 50 to 70% produces a 
1,000 fold increase in surface conductivity. This is 
due to an adsorbed film of moisture on the solid 
surface, providing a conductive path. 


relatively nonconducting; otherwise charge will drain 
off rapidly relative to its segregation by settling. 


Measure Ability to Store Charges 


Up to this point, we have been calculating buildup 
voltages by an Ohm’s law approach; voltage equals 
current times leakage resistance to ground. However, 
we have another property to deal with: capacitance, 
that is, the ability to store charges. 

Assume, for example, that the streaming current 
enters a tank at a constant rate. The steady-state volt- 
age given by Ohm’s law will only be obtained after a 
sufficiently long period of time. Thus, the effective ca- 
pacitance to ground may be regarded as fully charged. 
The product (RC) of the resistance to ground (R) and 
the capacitance to ground (C), has the units of time 
and provides a direct measure both of the time required 
to approach the steady state voltage and of the time 
required for the charge to leak off after the streaming 
current has stopped. The RC constant is, therefore, 
a valuable figure to know in a given geometrical situa- 
tion and often can be directly calculated or at least 
estimated with order-of-magnitude precision.* *™ 

In some cases, where rapid transfers of liquids into 
tanks are dictated by economic reasons, it is possible 
to substantially lessen the electrostatic hazard by pro- 
viding “relaxation” in an enlarged section of pipe 
just prior to entering the tank. Residence time in this 
relaxation section need be only of the order of twice 
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Regions Where Fuel/Air Mixtures Explode Fig. 2 


Dusts belong in the same explosive picture as vapors. 
The above figure shows the hazardous region for both, 
in terms of explesive concentration limits, and min- 
imum ignition energies. The square region embracing 
the curves for heptane and propane is the hazardous 
area for these two vapors. Other materials show wider 
limits (dotted lines outside). 


the RC time constant for the liquid. Note that the 
RC time constant is a function only of liquid resistivity 
and dielectric constant, as long as the capacitive and 
resistive paths to ground occur primarily through the 
bulk of the liquid. The table shows how the time con- 
stant varies with fluid properties. 


10" 
2,000 


10” 104 
0.002 0.2 20 


If the walls of the pipe or tank are not grounded, 
charge buildup and an accompanying voltage buildup 
can reach much higher values, limited only by leakage 
and electrical breakdown strengths. In such cases 
the resistance governing relaxation time may not be 
that of the fluid inside the container. Nowadays, oper- 
ating people are sufficiently well aware of potential 
hazards to install grounds on pipes, tank walls and 
other metal objects in electrostatic situations. How- 
ever, if the tank wall or pipe is made of a nonmetallic 
material with a very low electrical conductivity or if 
there is some resinous lining used it is difficult to effec- 
tively ground the container walls. 


Humidity Provides Conductive Path 


Humidity can play a significant part in determin- 
ing leakage times in the relaxation period, particularly 
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Consider Particle Size Effect Fig. 3 


Particle size can greatly affect the minimum explo- 
sive concentration of dusts and mists. Very fine par- 
ticles (less than 50 microns) behave like vapor fuels. 
With increasing mist droplet size, the lower limit 
drops, due to a sedimentation effect. Dusts show no 
such effect; minimum explosive concentration decreases 
with decreasing particle size. 


when we are speaking of charge buildups on the sur- 
face of nonconducting solid materials. 

This leakage is not due, as is popularly supposed, 
to any significant change in the properties of the at- 
mosphere. Rather it’s due to an adsorbed film of mois- 
ture present at high humidity on the surface of most 
solids, providing a more conductive path to ground 
than through the bulk of the solid (Fig. 1).° 

It’s possible to modify the conduction of the atmos- 
phere itself by the use of gamma rays or other emis- 
sions which actually increase the number of ionic par- 
ticles in the air. 


Explosive Limits for Vapors, Dust 


For each combustible vapor there is a lower and 
an upper concentration limit beyond which combustion 
will not be self-propagating. As a crude generaliza- 
tion, these limits are respectively 50% and 300-400% 
of the stoichiometric proportion of vapor in air.* These 
boundaries are somewhat variable—stronger sparks 
tend to widen the explosive limits. 

A value of 9.2 mj., which is the lowest energy spark 
known to initiate an explosion, actually applies only 
at concentrations relatively close to the stoichiometric 
mixture. Outside the so-called upper and lower limits, 
energies on the order of 5 or 10 mj. are required. 

Up to this point we have been speaking only of va- 


*The terms “flammability limits” and “explosive limits’’ have 
been used interchangeably.* 
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pors in air as combustible media. However, in chemi- 
cal operations we have come to recognize that liquid 
mists and dusts in air can also readily function as 
explosive media. Although energies required for igni- 
tion are somewhat larger for mists and dusts, and 
explosive pressures in general develop more slowly than 
for vapor explosions, mist and dust explosions must 
still be considered quite hazardous. They also exhibit 
the phenomenon of the lower explosive limit, although 
here we must speak of weight of fuel per volume of 
air instead of volume percent. By relating explosive 
limits to the stoichiometric proportion it is possible 
to bring mists and dust clouds into very much the same 
picture as we have developed for vapors (Fig. 2). 

Although upper and lower limits have been pub- 
lished‘ for a great number of chemical compounds, the 
detailed locus relating explosive concentration limits 
and ignition energy has been experimentally deter- 
mined for only a relatively few." Curves are shown 
in Fig. 2 for propane and heptane. Butane, pentane, 
hexane and diethy] ether, which have also been studied, 
would be intermediate between these curves. 

Because of the many uncertainties involved it seems 
best to take the square envelopes shown embracing 
these curves as an expression of the hazardous region. 
Even so, there are a few “bad actors” such as hydro- 
gen, carbon disulfide, ethers, which show abnormalities 
in explosive concentration limits. 

Dusts in general require higher ignition energies, 
10 mj. being about the lowest observed. The lower 
explosive limit is dependent upon the fineness of the 
dust particles and upon the spark energy. However, 
in many cases, it does seem to be lower than the corre- 
sponding lower limit in the vapor concentration situa- 
tion, about 25% of stoichiometric against 50% for a 
vapor fuel. 

The hazardous region for mists is not shown, be- 


Meet Your Author 


D. I. SALETAN was 
born in New York 
City and received his 
chemical engineering 
training at Cooper 
Union and the Uni- 
versity of Michigan. 
He began work with 
Shell Chemical at the 
the Martinez, Calif., plant in 1950. He is now with 
Shell Chemical’s Engineering Dept. in N. Y., specializ- 
ing in the application of advanced engineering tech- 
niques to design and plant problems. 

This is the first of two articles by Mr. Saletan on 
electrostatic hazards. The second article, which will 
appear in a forthcoming issue, will discuss specific 
hazardous chemicals and typical plant operations that 
can cause trouble, 
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cause of scarcity of data on minimum ignition ener- 
gies, but it appears to lie intermediate between those 
for vapors and dusts. In estimating hazards, there- 
fore, with order of magnitude precision, take 0.1, 1, 
and 10 mj., respectively, as the minimum ignition en- 
ergies for vapors, mists, and dusts in air at ambient 
temperatures and pressures. However, when talking 
about mists and dusts, you must consider particle size. 


How Particle Sizes Affect Limits 


Sufficiently fine mist particles, less than about 50 
microns in diameter, behave very much like vapor 
fuels, with a lower limit approximately half the stoich- 
iometric concentration. 

Depending upon the proportion of oxygen or halogen 
in the organic molecule, this means a minimum ex- 
plosive concentration of about 45 to 60 oz./1,000 cu. 
ft. air. However, at increasing droplet size, the lower 
limit actually decreases (Fig. 3). This has been 
plausibly explained® * as a sedimentation effect; that 
is, since these tests are usually run with upward propa- 
gation of flame, sedimentation of droplets downward 
with respect to the flame front produces an effective 
concentration of fuel in the flame front higher than 
the measured average concentration of fuel droplets. 
As we reach relatively coarse particles larger than 
100 mesh, the lower limit rises steadily—presumably 
because the reduced surface per unit mass makes much 
of the fuel unavailable for rapid burning. 

In the case of dusts the sedimentation effect is not 
as important. Minimum explosive concentrations de- 
crease rapidly with decreasing particle size until about 
200 mesh; finer particles have a lower limit of roughly 
25-40% of stoichiometric.° 

A number of solid organic chemicals investigated by 
the U. S. Bureau of Mines appear at least as hazardous 
as the earlier-publicized coal, flour, sugar and sulfur 
dusts. 

It is only fair to note that lower explosive concen- 
trations for mists and dusts are usually determined not 
with modest 1 or 10 mj. sparks but with much more 
potent sources such as open flames or continuous arcs, 
thus overstating somewhat the hazardous range as far 
as electrostatics is concerned. But mists and dust 
clouds offer an additional hazard. They are frequently 
created by the very action of agitation which produces 
an electrostatic concentration and discharge. 


“Based on a paper given at an All-Day Symposium N. Y. sec- 
tion, A.I.Ch.E, Oct. 23, 1958. 
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Minimize Computation in Your 


Process Piping Designs 


Three nomographs make it easy 


to find pressure drop, pipe size or flow rate; 


trial-and-error is done entirely by chart. 


THOMAS H. ARNOLD, JR., Assistant Editor, Chemical Engineering. 


T’S BEEN estimated that half the 
total design man-hours spent on 
an engineering project is for proc- 
ess piping design. One of the tedi- 
ous parts of piping system design 
is calculation of pipe sizes, fluid 


THOMAS H. ARNOLD, JR., joined 
CE’s editorial staff as an assistant 
editor in 1957. When next you hear 
from him it will be as Southwest- 
ern Editor, working out of Houston, 
where he will transfer shortly to 
replace J. A. Lee who retires this 
summer. Tom hails from Louisiana, 
with BS and MS in ChE from LSU. 
His experience has been in petrol- 
eum refining, petrochemicals and 
sugar. 


fiow rates and pressure drops. Quan- 
tities such as Reynolds numbers, 
friction factors and roughness fac- 
tors are related and interrelated to 
the fundamental variables by com- 
plex exponential equations or 
graphs. As a result, in many cases 
our design problems call for a series 
of time-consuming trial-and-error 
calculations, 

Here are nomographs made from 
the basic fluid flow equations, in- 
corporating the friction factor- 
Reynolds number relationship as 
part of one of the nomographs. To 
solve for any of the three unknowns 
of fluid flow in pipes—pipe size, 
flow rate and pressure drop—the 
intermediate step of calculating 
Reynolds numbers N,, and finding 
friction factor f is eliminated. No 
exponential equations must be 
solved; in fact, the only mathemat- 
ical operations required apart from 
the nomographs are simple slide- 
rule multiplication and division. 


Basis of Nomographs 


The Darcy-Weisbach equation,‘ 
the Reynolds number equation and 
the equation relating flow rate, 
velocity and pipe size were con- 
verted to engineering units and 
used for the nomographs. The 
graph of Moody'—friction factor 
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vs. Reynolds number—has_ been 
made an integral part of the main 
nomograph, Fig. 1. 

Besides the Moody graph, Fig. 1 
solves these equations: 


= 378.9 ( (*) 
AP 

f = 82.76 ( ) 


Due to the construction of Fig. 1, 
it’s not necessary to read either Nz, 
or f. Values of ¢/d, relative rough- 
ness, are marked on the graphical 
portion of the nomograph. 

To get a first approximation of 
q or d (when one or the other is un- 
known and trial-and-error is re- 
quired), an equation relating Nz. 
and f has been assumed and is the 


Nomenclature. 


Nr. Reynolds number. 

Flow rate, cu. ft./min. 
Pipe diameter, in. 

Fluid density, lb./cu. ft. 
Fluid viscosity, centipoises. 
Friction factor. 

Friction pressure drop, psi. 
Pipe length, ft. 

Fluid velocity, ft./see. 

Pipe roughness factor, in. 


AS 
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Use This Chart for Finding Pressure Drop, Pipe Size and Flow Rate 


d, in. 


Streamlined region 
10" 


- 


ae. 


Turbulent flow region / 


Reference line, B 


\ 


Reference line, C 


Key: 
Be C 
or ot q—-AP/ip 


q, cu. ft/min. MTT TTT 
66 a 
10° 


| Reference line, D 


10 
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This Chart Approximates Flow Rate or Pipe Size if Either Is Unknown 


AP/ Lp, 


p/h, 
(Ib./cu. ft.) ep. 


Key: 


basis of the nomograph in Fig. 2; 
the equation is: f = 0.2 N;.°’. 
Fig. 2 solves the equation: 


Finally, the nomograph in Fig. 
8 solves this equation: 
q = 0.327 2 V 
All three nomographs were con- 


structed by using a simple and 
familiar engineering method.” * 


Simple and Easy to Use 


A. Find Pressure Drop—All cal- 
culations on Fig. 1 begin with the 


psi. 
(Ib./cu. ft.) 


Reference line,M 


vertical q and d scales. Calculate 
e/d from values of ¢« in the table 
and d. Connect q with d to Line A; 
then Line A with p/p» to Line B. 


Values of Pipe 
Roughness Factors, « 


Material 
Glass, drawn brass, copper and lead 
Drawn tubing 0.00006 
Commercial steel or wrought iron.. 0.0018 
Galvanized iron. . 
Wood stave.... 
Concrete 

Riveted steel. . . 


e, In, 


0.012-0.12 
.... 0,036-0.36 
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q,cu.ft./min. 


Proceed across from Line B to 
the correct «/d curve; then go ver- 
tically to Line C. Connect Line C 
with either q or d to Line D; then, 
Line D with either d or q (the one 
not used in the last step), and read 
AP/Lop. 

B. Find Pipe Size or Flow Rate 
—This calls for trial-and-error 
work. On Fig. 2, connect p/p and 
AP/Lp to Line M; then connect Line 
M with either d or q (whichever is 
known), and read the first approxi- 
mation to q or d (the unknown). 

Now, use Fig. 1 as described in 
Method A, solving for either q or d 
instead of AP/Lp. If the calculated 
unknown variable on Fig. 1 is not 
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Knowing Flow Velocity, Find Flow Rate and Pipe Size 


V, ft. /sec, 
—107 


Reference line,M 


a 


Key: 


the same as the first approximate 
value, repeat the calculations on 
Fig. 1 using the just-calculated 
answer as the next starting value 
for the unknown gq or d. Repeat the 
cycle on Fig. 1 until the answer and 
the beginning value of the unknown 
are equal. 

C. Find Pipe Size When Velocity, 
Not Flow Rate, Is Known—Connect 
p/p with AP/Lp on Fig. 2 and read 


q, cu. ft./min. 
—10° 


value on Line M. Connect this 
value on Line M in Fig. 3 with V, 
and read approximate d and q 
values. Then go to Fig. 1 and fol- 
low Method A, solving for d as the 
unknown answer. 

Connect this calculated value of 
d from Fig. 1 with V on Fig. 3 and 
read a corrected q value on Fig. 3. 
Repeat Method A, going back to 
Fig. 3 when needed, until the as- 


sumed and calculated values of the 
unknown agree on Fig. 1. 


Try One for Practice 


mins; CV = = 60 
Ib./cu. ft.; » =' 1.0 centipoise; « = 
0.0018 in. (commercial steel) ; and 
L = 100 ft., calculate AP. 

Then, assume d is the only un- 
known and solve for it; similarly, 
solve for q if it’s the only unknown. 
Finally, find d when V, but not q, 
is known. 

Find AP—On Fig. 1, connect d 
= 2and q = 10 with Line A. From 
point on Line A, connect p/n = 60, 
and mark point on Line B. Pro- 
ceed horizontally on graph to «/d = 
0.0009, then vertically to Line C. 
Connect this point on Line C with 
either gq = 10 or d = 2 and Line D. 
Finally, connect point on Line D 
with d or q (whichever was not used 
in the last step) and read AP/Lp = 
$:26 <.10~.. Then, AP = 8.26 «x 10° 
< 60: = 496 psi. 

Find d or q, When One Is Known: 
On Fig. 2, connect p/n = 60 and 
AP/Lp = 8.26 x 10°‘ with Line M. 
With point on Line M, connect q = 
10, and read approximate answer 
a= £9 

Going to Fig. 1, connect d = 1.9 
and q = 10, and proceed as in 
Method A, using «/d = (0.0018/ 
1.9) = 0.000946, and read the 
second answer as d = 2.0 in. Re- 
peat calculation until d becomes 
constant. The same steps are used 
if q is to be found. 

Find d or q, Knowing Only V— 
On Fig. 2, connect p/p = 60 with 
AP/Lp = 8.26 xX 10“ and read M = 
19.9 on Line M. Then, on Fig. 3, 
connect V = 7.64 and M = 19.9; 
read d = 1.8 and q = 8.2. Now, pro- 
ceed as in Method A, solving for 
d on Fig. 1. Connect the calculated 
d with V = 7.64 in Fig. 3, and read 
a new q value. Repeat Step A on 
Fig. 1. You may have to work back 
and forth on Figs. 1 and 3 until the 
values of d and q are the same on 
each nomograph. 
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Controller 


Pilot valve 


Valve stem 


Minor loop is control valve circuit 


Process 


ALVE positioners are devices 

which amplify controller sig- 
nals. They provide large forces with 
which to operate control valves 
when nonlinear forces predomi- 
nate. 

Valve positioners are advisable 
whenever one or several of the fol- 
lowing conditions prevail: coking 
of valve trim, tight packing, high 
fluid velocities through  single- 
seated valves, split-range valves, 
controller signal changes by 0.2 psi. 


*To meet your author, see Chem. Eng., 
March 9, 1959, p. 140. 


For high thrust forces on valve plugs . . . 


Use Control Valve Positioners 


WERNER G. HOLZBOCK, GPE Controls, Inc., Chicago, IIl.* 


Pneumatic or hydraulic operators 


in response to controller signal changes 


increase speed of control valve action 


or less, and adjustment of ratio be- 
tween controller signal and valve- 
stem travel is necessary. 

In this fifth and concluding 
article on control valves, we'll cover 
these factors as well as the types 
of valve positioners, their methods 
of operation and their limitations. 

Ordinary diaphragm-and-spring 
control valves are load sensitive. 
In load-sensitive valves, air pressure 
on top of the diaphragm, force of 
the valve spring, and thrust forces 
across the valve plug determine the 
position of the valve plug. Since 
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by providing larger forces on valve stem. 


the thrust forces which depend on 
valve opening and flow velocity 
change, a fixed relationship is not 
possible between air-pressure sig- 
nal and valve position. 

Furthermore, friction caused by 
the packing in the stuffing box, may 
prevent the control valve from mov- 
ing in response to a small increment 
in the controller output signal. 
Hence, a dead-band results and per- 
formance of the control system may 
deteriorate considerably. 

Valve positioners eliminate most 
of the shortcomings caused by 
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POSITIONERS .. . 


Position-Balanced Valve Operators 


Principle 

Controller signal trans- 
mitted through bellows and 
lever changes position of 
pilot valve which admits in- 
strument air to diaphragm 
or exhausts air to atmos- 
phere. Valve-stem motion 
feeds back through rod F, 
lever G and link at C to bal- 
ance controller signal. 

Adjustment on lever at C 
and feedback lever G controls 
valve stroke. Floating pivots 
are A and B, fixed pivot is H. 
Spring D repositions pilot 
valve, point EF is contact be- 
tween rod F' and lever G. 


spring force, balancing signal and 
thrust in the diaphragm-and-spring 
valve. A valve positioner continu- 
ously compares the position of the 
valve stem to the controller output 
signal. In most cases, the positioner 
is an auxiliary device attached to 
the conventional diaphragm-and- 
spring valve. 


How Positioners Work 


In Fig. 1, the schematic drawing 
shows the principle of position- 
balanced valve positioners. The 
spring-opposed bellows maintains a 
position which is proportional to the 
controller output signal. A lever 
connected to the bellows operates a 
pilot valve which admits instrument 
air to the valve diaphragm. As the 
valve stem moves, valve position is 


fed back to the bellows through a 
lever which turns about point B. 
This feedback motion repositions 
the pilot valve to a point where the 
control valve no longer moves. The 
valve then assumes a new position, 
proportional to controller signal. 
Lever C adjusts to change the 
Fi proportion which A moves with re- 
s Vu spect to the valve motion. This 
i OY changes the amount of feedback and 


determines valve stroke per unit 
Ls : change of controller output signal. 
Fig. 2 shows an actual valve posi- 
i tioner which operates on the posi- 
_/Pilot tion-balance principle. A regulated 
iit air supply provides instrument air 
ae at 30 psig. maximum. Controller 
s output signal pushes against a 
spring-loaded bellows. The spring 
1k : reduces the nonlinear and hysteresis 
characteristics of the bellows to a 
minimum. Hence, bellows movement 
is proportional to the controller 
output signal. 

Bellows movement is transmitted 
to the left-hand end of lever J which 
rotates about a free-floating pivot 
at A. Also, at point A, levers J and 
J come together. Lever J rests on 
pin at C. 

Movement of lever J raises or 
lowers stem of pilot valve. The stem 
of the pilot valve is pulled down- 
ward by a spring in the pilot valve 
and upward by spring D. For exam- 
ple, as spring D relaxes, valve stem 
moves downward to uncover a bleed 
valve. Air escapes from the valve 
diaphragm to the atmosphere 
through the interspace between rod 
F and the bushing. Conversely, if 
pilot valve stem moves up, inlet port 
opens to admit air to the valve dia- 
phragm. 


-Instrument air 
30 psig. max. 


Fig. 2 Minneapolis-Honeywell 


Application 

In an actual position-balanced operator, controller signal acts 
against a spring-loaded bellows. Letters in Fig. 2 illustrate op- 
erator movements which correspond to functions described by 
same letters in Fig. 1. However, feedback of valve-stem position 
rotates lever G about pivot H. This action raises lever J which 
rests on pivot C and repositions pilot valve through spring D. 
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The resulting motion of the valve 
diaphragm is transmitted through 
rod F to rotate lever G. This lever 
is kept in contact with rod F over 
the adjusting screw by means of 
spring L. Lever G rotates about its 
pivot at H. As lever G rotates, it 
moves pin C. Hence, lever J rotates 
around its pivot at K and, in turn, 
raises or lowers pivot point A. Ro- 
tation of lever J about pivot B re- 
positions the pilot valve through 
spring D. 

For example, let the controller 
output pressure increase. Point B 
moves upward and the pilot valve 
admits air to the valve diaphragm. 
Rod F moves downward with the 
diaphragm and lever G rotates 
counterclockwise. This action lowers 
pin C and, hence, pivot A. The pilot 
valve starts closing until the spring 
and thrust forces balance, and the 
control valve stem stands still. Thus, 
a precise change in position occurs 
for any given change in controller 
output signal. 

To adjust valve stroke, pivot C 
can be moved in the slot to change 
the amount of feedback. Moving 
this pivot to the left decreases mo- 
tion of lever G. Hence, the stroke 
for a given change in controller 
signal is shortened. The adjustment 
screw, located at the top of rod F, 
provides a certain valve position for 
a given controller signal, or any 
desired set point. 

Fig. 3 is a diagram of a force- 
balanced valve positioner. The con- 
troller output signal, acting through 
the bellows, displaces the lever 
against the force of the feedback 
spring. 

For example, an increase in con- 
troller output signal moves the lever 
and opens the pilot valve to admit 
instrument air to the top of the 
diaphragm. In response to in- 
creased air, valve stem moves down- 
ward. This action stretches the 
feedback spring, increasing its 
force, and returns the pilot valve 
to its initial position. At this point 
the valve stem settles in its new 
position. 

Stroke adjustment follows the 
principle of the position-balanced 
valve positioner. Feedback ratio 
changes by adjusting the lever 
ratio. 

Fig. 4 shows an actual force- 
balanced positioner. Instrument air 
is admitted through a bypass valve 
to the pilot valve. Supply and ex- 
haust valves, as parts of the pilot 
valve, are shown in the illustration. 
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Force-Balanced Valve Operators 


Principle 

Controller output signal 
displaces lever which posi- 
tions pilot valve. In response 
to controller signal, pilot 
valve exhausts air to atmos- 
phere or admits instrument 
air to top of diaphragm. 

Control valve feedback 
rod repositions pilot valve 
through feedback spring to 
achieve balance with incom- 
ing signal. Changing lever 
ratio of valve stroke adjust- 
ment varies feedback ratio. 
Feedback levers have fixed 
pivots at A and B. 


Controller output signal 


A 


. POSITIONERS 


Le} 


instrument 
Feedback oir 


Valve-stroke adjustment 


Fig3 


Valve stroke 
, adjustment 
/ 


Valve position 
feedback rod 


Fig. 4 


Application 


Bellows assembly moves in response to controller signal to un- 
cover exhaust or supply valves in pilot. Feedback of valve stem 
position occurs through crank and feedback spring. Feedback 
spring connects feedback levers to bellows and balances valve 
stroke against controller signal. Bypass allows controller sig- 
nals to act directly on valve diaphragm for easy maintenance 


of controller. 


Fisher Governor Oo. 
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POSITIONERS . . . 


Valves open or close by movement 
of the bellows assembly. 

Two bellows mounted on opposite 
sides of the valve block operate the 
pilot. These bellows are connected 
to each other by push rods which 
go through openings in the valve 
block. 

The right-hand bellows is covered 
and sealed by a cup to which the 
controller output pressure is ad- 
mitted. This pressure tends to push 
the bellows assembly toward the 
left. The feedback spring pushes 
against the left-hand bellows to op- 
pose the action of the controller out- 
put pressure. 

if the controller output pressure 
decreases, the bellows assembly 
moves to the right. This opens the 
exhaust valve. Hence, air from the 
control valve diaphragm exhausts to 
atmosphere. The resulting decrease 
in diaphragm pressure moves the 
valve stem upward and rotates the 
feedback lever about its pivot. This 


motion is followed by other lever . 


rotating about its pivot. The two 
levers are kept in contact with each 
other by the force of the feedback 
spring. 

Relaxation of the feedback spring 
moves the bellows assembly toward 
the left and closes the exhaust valve. 
Then valve stem stops in a position 
which is proportional to the con- 
troller output signal. 

A bypass valve may connect the 
control valve diaphragm directly to 
the controller output signal. Hence, 
the valve positioner may be removed 
for maintenance without interrupt- 
ing the process. 

Moving the valve-travel adjusting 
screw changes control valve stroke. 
Changing the lever ratio changes 
the amount of feedback. 


Limitations of Positioners 


Instrument air fills the space 
above the diaphragm in air oper- 


How to Get Proportional-Position Action 


Proportional 
bond adjustment. 


Actuating cylinder 


Fig. 5 


Valve stem- 
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ated diaphragm-and-spring valves. 
Valve positioners reduce the volume 
of air which must otherwise be 
transmitted from the controller. 
Within certain limitations, these 
positioners give faster response of 
the control valve. 

If the controller signal varies 
from 3 to 15 psi., a valve positioner 
will mot increase the response speed 
of a valve unless the instrument air 
supply is more than 15 psi. This 
condition occurs because the pilot 
valve port-area in the controller as 
well as in the positioner are of the 
same order of magnitude. However, 
for minor changes of controller out- 
put signal, amplification of this sig- 
nal by the valve positioner produces 
faster response than can otherwise 
be obtained. 

The extent to which the valve po- 
sitioner accelerates valve motion 
depends on certain gain character- 
istics. For example, if a 3-psi. 
change in the controller output sig- 
nal is converted into 12 psi., the 
gain factor is four. However, this 
gain does not affect the control loop 
as such. 

As shown in the diagram on p. 
107, the control valve and the valve 
positioner represent a minor loop 
within the major control loop. This 
minor loop contains the controller 
output signal, the action of the pilot 
valve, the valve stem motion, and 
the feedback to the controller out- 
put signal. The major control loop 
reflects only the change in port 
opening of the control valve and not 
the method which produces this 
change. 

Pressure of the air supply limits 
the gain of a valve positioner. A 
typical valve positioner may require 
a change of 0.07 psi. in the con- 
troller output signal to move the 
pilot valve from fully closed to 
fully open. If the control valve is 
closed at 3 psi. and the instrument 
air supply is 15 psi., an increase of 
the controller output signal from 
3 to 3.07 psi. produces an initial 
pressure drop of 12 psi. across the 
pilot valve. Initially, the diaphragm 
receives a high rate of air flow 
which gradually decreases to corre- 
spond with the new valve position. 

Suppose the valve carries, at a 
given position, 14 psi. air pressure 
on the diaphragm. A change in con- 
troller output signal of 0.07 psi. will 
now result in an initial pressure 
drop of 1 psi. across the pilot valve. 
Hence, valve motion is correspond- 
ingly slower. 
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The main advantage of increased 
gain and its resultant additional 
force is to reduce the detrimental 
effects of friction and thrust. How- 
ever, the positioner does not neces- 
sarily offer this increased gain 
under all conditions. Even where in- 
creased gain is available, it is still 
possible for fast changes in thrust 
to change the valve position. Time 
lags in the feedback and pneumatic 
circuits are responsible for this 
change in position. 

In general, these valve position 
changes are not harmful, or at least 
less harmful than the pressure 
changes in the process fluid which 
produce the variations in thrust. 
Accurate control can hardly be ob- 
tained where’ sudden pressure 
changes occur in the process fluid. 
Erratic valve-stem position may be 
the visible expression of a more 
basic trouble in the control system. 


When Are Positioners Needed? 


Valve positioners are necessary 
when the positioning of the valve 
is opposed by nonlinear forces of 
more than negligible magnitude. 
Specifically, the following conditions 
make the use of positioners ad- 
visable: 

1. Service which causes coking of 
valve trim. Coking means the de- 
posit from the fluid and the accu- 
mulation on valve trim of residues 
which pack together and harden. 
However, coking can be so strong 
that a valve positioner is no longer 
a remedy. The problem must be 
solved by either providing valves 
with suitable configuration, or by 
examining the situation in the fluid. 
Maintaining the valve at a higher 
temperature by steam coils or elec- 
trical heaters is sometimes an effi- 
cient remedy. 

2. If character of the fluid pass- 
ing through the valve requires more 
than normal tightening of packing 
glands. Frequently Teflon packing 
remedies this condition; or where 
this packing is not applicable, a bel- 
lows seal may be chosen. 

8. Single-seated valves at high 
fluid velocities. 

4. Split-range valves. This means 
that one valve moves from open to 
close with a change in controller 
output signal from 3 to 9 psi.; and 
another valve operates with a 
change in signal from 9 to 15 psi. 
Both valves are connected to the 
same controller output signal. 

5. Valves which are expected to 
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respond to a change of 0.2 psi. or 
less in controller output signal. 

6. Adjustment of ratio between 
air signal from controller to move- 
ment of stem. Generally, the adjust- 
ment is determined by the propor- 
tional band of the controller action. 
Where the band is not adjustable, a 
valve positioner is suitable. 


Hydraulic Positioning 


Hydraulic positioning has the 
advantage, compared with pneu- 


Convert Electrical Signal Into Mechanical Motion 
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— Positioning 
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Fig. 7 


matic, in that high pressures can 
be more economically produced. Hy- 
draulic positioning is advantageous 
where equipment and power con- 
sumption are comparatively small. 

A pneumatic power supply re- 
quires compressors, pressure reduc- 
ing valves, storage tanks, after- 
coolers, etc. Transmission of high 
pressure air over long distances 
causes considerable pressure drop. 
On the other hand, hydraulic pres- 
sure generation requires no more 
than a pump and an electric motor 
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POSITIONERS . . . 


to drive it, a storage tank for the 
oil, and a pressure relief valve. 
Small units are available for instal- 
lation next to the point of applica- 
tion. Pressures of 100 to 400 psi. 
are common and, occasionally, go as 
high as 3,000 psi. 

Fig. 5 shows a typical arrange- 
ment in which the pneumatic output 
positions a four-way valve. If a 
diaphragm-and-spring operator is 
used, the spring underneath the 
diaphragm causes the spool of the 
four-way valve to assume a position 
which is proportional to the magni- 
tude of the controller output signal. 

When the signal increases, the 
spool moves downward. Hence, a 
connection is established between 
the upper part of the actuating cy- 
linder and the oil supply, and _ be- 
tween the lower part and the drain. 
As long as the spool is in the center 
position, hydraulic fluid is locked on 
either side of the actuating piston. 
Therefore, the piston cannot move 
in either direction. 

In the absence of a feedback ar- 
rangement, large displacements of 
the pilot valve cause faster response 
of the actuating piston. The mo- 
tion continues as long as the con- 
troller output signal persists or 
until the piston reaches the end 
of its travel. Hence, this arrange- 
ment gives proportional-speed float- 
ing action. 

Where proportional-position ac- 
tion is desired, feedback of the pis- 
ton position is necessary. Fig. 5 
illustrates an arrangement which 
provides this feedback. In this case, 
the controller output signal is con- 
nected to a bellows. 

Suppose the signal increases. The 
increased signal compresses the bel- 
lows and rotates the crossarm about 
the pivot. The spool of the four-way 
valve moves downward to connect 
the oil supply to the top of the actu- 
ating piston and to provide a drain 
from the bottom. 

The piston now moves downward. 
Since the crossarm is kept in con- 
tact with the piston position by 
the spring, the crossarm rotates 
about pivot A and moves the spool 
of the four-way valve upward. At 
the moment where the spool again 
covers the two ports connecting to 
the actuating cylinder, the piston is 


locked. It stays in this position un- 
til another change in controller out- 
put signal calls for a new piston 
position. This arrangement assures 
that the piston position is at all 
times proportional to the controller 
output signal. 

A stroke adjustment allows shift- 
ing movable pivot with reference to 
pivot A and hence, changes the mag- 
nitude of feedback. Moving pivot 
to the left gives a lever ratio which 
requires less stroke of the actuating 
piston to return the spool of the 
four-way valve to the closing 
position. 


Electric Signal Conversion 


Progress in electronic control sys- 
tems has produced the problem of 
a suitable conversion of the signal 
from the electronic controller to a 
valve position. 

One method converts the electric 
signal into a pneumatic air pressure 
and applies this signal to a conven- 
tional diaphragm-and-spring valve. 
The converting unit may either be 
an electropneumatic relay or an 
electropneumatic valve positioner. 
The latter is similar to the pre- 
viously described valve positioner, 
except that the input signal is elec- 
tric. 

Another method provides an elec- 
trohydraulic unit which is, gener- 
ally, equipped with a self-contained 
hydraulic pump-and-motor unit. A 
third method, recently introduced, 
has a_ self-contained unit which 
maintains a liquid at boiling tem- 
perature. 

Practically all these conversion 
units utilize a moving coil to pro- 
duce mechanical motion from the 
electrical input signal. The princi- 
ple of the moving coil is shown in 
Fig. 6. A magnetic field is produced 
by a permanent magnet. A coil of 
wire wound on a bobbin moves in 
the air gap provided by the mag- 
netic structure. The force of attrac- 
tion or repulsion depends on the di- 
rection of current flowing through 
the wire relative to the magnetic 
field. The following equation ex- 
presses this relation: 

F=9x 10° BLi 
where F is force, 0z.; B is magnetic 
flux density in the air gap, gauss; 


L is length of wire in coil, in.; and 
i is the current, ma. 

Unfortunately, the forces, thus 
produced, are comparatively small. 
With reasonable magnet izes, the 
maximum force from a 5 ma. signal 
is about 10 oz. This value compares 
with 15 lb., or 24 times as much, 
that can be obtained from a 15-psi. 
signal on a diaphragm area of only 
one square inch. Moreover, the 
force can easily be multiplied by in- 
creasing the diaphragm area. 

New electronic controllers in- 
crease the magnitude of signals by 
using 4 to 20 ma. or 10 to 50 ma. 
instead of 1 to 5 ma. However, if 
the higher signal is accompanied by 
a decrease in maximum load resist- 
ance, the length L in the above 
equation has to be reduced. The net 
result may be that the available 
force remains the same. 

Typical examples of an electro- 
pneumatic relay and an electrohy- 
draulic actuator have been de- 
scribed in a previous article* and 
need no further reference here. 

However, the Swartwout Co. has 
come out with a novel actuator 
whose principle is shown in Fig. 7. 
An electric heating element vapor- 
izes the Freon compound in which 
all parts are immersed. The input 
signal enters the moving coil which 
regulates the heat release valve. 
Vapor passes through this valve 
into the condenser. In the con- 
denser, the vapor liquefies and flows 
back to the container. Vapor pres- 
sure of the Freon varies with the 
opening in the heat release valve. 
A larger opening of the valve in- 
creases rate of liquefaction and, 
hence, vapor pressure decreases. 

When the moving coil decreases 
the opening of the heat release 
valve, the vapor pressure increases 
and exerts a downward force on the 
actuating bellows. This moves the 
actuator stem downward. The 
spring in the feedback linkage ex- 
erts an increasing pull as the stem 
moves and gradually opens the heat 
release valve. Hence, the vapor pres- 
sure of the Freon decreases until 
the motion of the stem stops. 


~*W. G. Holzbock, “Controllers and Final 
oa Elements,” Chem. Eng., June 1957, 
p. 259. 
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Map of Allied’s Frankford Works 
and surroundings 

shows sampling points and 

odor frequency pattern 

as found by an odor survey. 
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How to Make an Odor Survey 


A. N. HELLER, H. J. KANDINER, W. M. REITER and M. COHEN 


pors often represent the only 

contact between a chemical 
processing plant and its neighbors. 
Though it’s comparatively easy to 
locate the sources of and to define 
the quantities of discharges such 
as dust and smoke, odor-source de- 
tection and quantitative evaluation 
A. N. HELLER is Supervisor, W. M. 
REITER is engineering group leader, 
and M. COHEN (now with Monsanto 
Chemical Co., St. Louis, Mo.) was 
a chemical engineer in the Indus- 
trial Waste Development Section, 
Plastics and Coal Chemicals Div., 
Allied Chemical Corp., New York. 
H. J. KANDINER is Director, Quality 
Control in the Barrett Div. of AIl- 
lied. Mr. Heller is Chairman of 
Allied’s Process Wastes Committee. 


of its potential nuisance level may 
be quite difficult. This problem gets 
more complicated because often not 
one odor, but the combined effect 
of several odors, causes discomfort 
and complaints. Finally, plant per- 
sonnel often become relatively im- 
mune to process odors and are not 
aware of any problem at all. 

Since the basis for odor com- 
plaints rests on subjective responses 
by neighbors or by local regulatory 
authorities, the only method for a 
plant to evaluate effectively its con- 
tribution to the odor pattern of an 
area is by an odor survey. Such a 
survey provides the plant with a 
sampling of odors to which neigh- 
bors are exposed, assistance in lo- 
cating odor sources, a measure of 
its contribution to the area odor 
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‘pattern, a control by which plant 


supervision can be alerted to take 
corrective action, information lead- 
ing to process improvements and 
improved community relations. 

Extensive odor surveys were car- 
ried out in 1954-55 in the area of 
Allied’s Frankford Works (Phila- 
delphia, Pa.)—one of the world’s 
largest coal-tar chemical plants. 
The principal purpose of such sur- 
veys is to provide an objective and 
more reliable yardstick than neigh- 
borhood complaints for immediate 
and long-term planning in odor con- 
trol as part of air pollution control. 
Here are procedures for an odor 
survey, based on ours at Frankford 
Works. 

Classification of Odors-—In a sur- 
vey, try to identify odors from spe- 
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ODOR SURVEY . 


cific substances or plant operating 
areas, rather than to characterize 
them on the basis of odor sensation. 
We believe this type of identifica- 
tion is easier to use and more sig- 
nificant in terms of results than 
other proposed systems.” * * 

All individual odors observed 
were grouped into three primary 
categories at Philadelphia: 

¢ Non-industrial—sewage, mo- 
tor fumes, cooking, etc. 

eIndustrial, probably Frank- 
ford Works—tar acids, phthalic 
anhydride, formaldehyde, etc. 

eIndustrial, not Frankford 
Works — rendering, chocolate, 
amines, etc. 

We have set up a numerical cod- 
ing scale for odor intensity similar 
to the one subsequently described 
by others.” "" The strongest odors 
have the highest numbers in this 
system: 


Intensity Definition 
0 No odor 
1 Mild, weak or faint odor 
—hbarely detectable 
2 Distinct odor 
3 Strong odor 
4 Irritant odor — eye 


throat or skin sensi- 


tivity 
Intolerable odor 


Personnel—When selecting field 
personnel for an odor survey, you 
should regard conscientiousness as 
more important than exceptional 
odor sensitivity; in fact, at Frank- 
ford, we did not make a test for 
the latter, since we wished to sim- 
ulate the probable response of nor- 
mal people to our odor pattern. 
Most of our personnel came from 
other Allied plants, or were spe- 
cifically hired for this assignment, 
because we found that operating 
people at Frankford Works were 
relatively insensitive to odors as- 
sociated with plant operations, pos- 
sibly because of sense-of-smell fa- 
tigue.° 

To acquaint survey personnel 
with various odors in the area— 
from your plant and other close-by 
sources—give the surveyors a brief 
orientation and training course. 
During this course, conduct the 
men through your plant and its 
neighborhood to “educate” noses 
over a period of several days. Small 
reference samples of raw, inter- 


mediate and finished materials from 
your own plant should be available 
to facilitate sharper identifications 
of plant odors. 

In Philadelphia, our observers 
were well received in the area under 
study because we had taken time 
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to make efforts to acquaint neigh- 
borhood-community leaders with 
our purpose. Splendid cooperation 
was received from the police, par- 
ticularly during late evening in- 
spections. 

Survey Area — At Frankford 
Works, the survey area covered as 
far as one mile from the plant in 
order to evaluate the effect of odors 
from non-Frankford Works sources. 
The presence or absence of odor 
was determined at a number of se- 
lected sampling points on specified 
survey routes in the area, as shown 
on the map. Local meteorological 
or other factors may require a 
different area-size for your odor 
survey. 

Routes we used were adjacent to 
the plant perimeter, 4 mi. and 1 mi. 
distant, respectively. The adjacent 
route was traversed on foot, while 
motor transportation was used to 
reach locations on distant routes. 
Even though he drove an automo- 
bile to the spot, the inspector got 
out of the car and made his ob- 
servations while walking around 
the sampling location. 

Initially, observations were con- 
tinued on a 24-hr., 7 day/week 
basis, but coverage was later re- 
duced to a single shift, 2-10 P.M. 
when we found that this period 
produced the highest complaint fre- 
quency. 

Interpretation of Data—Record 
survey data on a report sheet, using 
one sheet for each survey trip. 
Data written down should include: 
point location, route, time, odor 
type and intensity, and local me- 
teorological data such as wind and 
temperature. At Frankford, 4-6 
trips were made during each work- 
ing shift. 

Examine raw-data sheets when 
received to give plant operating and 
technical personnel a picture of 
which odors are the most severe and 
might cause complaints. By estab- 
lishing which odors are detected 
most frequently—especially along 
the adjacent route—the contribut- 
ing processes can be identified and 
studies initiated promptly to de- 
velop controls for those sources. 
Report sheets also can be used to 
confirm the correctness of any com- 
plaints received during the survey 
time. 

Transfer observations from re- 
port sheets to tally sheets, where 
all odors are classified by type and 
intensity for all sampling locations 
and plotted on a map of the area. 


Smoothed curves termed “iso-fre- 
quency” or “iso-contributions” can 
then be drawn.‘ Iso-frequency lines 
represent lines along which odors 
were observed at a given frequency 
(based on total number of observa- 
tions) ; iso-contribution lines repre- 
sent lines along which specific odors 
are a given percentage of the total 
odors encountered. 

Thus, a graphical representation 
is obtained which indicates the gen- 
eral area odor pattern as well as 
the degree to which your plant con- 
tributed to that pattern. Drawn on 
the map on the preceding page are 
results for iso-frequency lines of 
number 1 odors around Frankford 
Works. 

After we analyzed the distribu- 
tion of odors from Frankford with 
distance from the plant, it became 
evident that the adjacent area 
would serve satisfactorily as an 
observation post. Periodic surveys 
in this area can be a basis for 
routine odor control. Random 
checks of the outlying area would, 
of course, be desirable. One posi- 
tive result of our own survey has 
been a sharp reduction in the num- 
ber of air pollution complaints at- 
tributed to Frankford operations 
(from 67 in 1954 to 13 in 1958). 

As an improvement, we suggest 
that, in addition to the technique 
presented above, your odor survey 
be designed to include randomiza- 
tion of observations and a more uni- 
form distribution of sampling 
points around the plant and in the 
study-area. To facilitate data col- 
lation, information obtained should 
be placed on punched-cards. 

This article is based on a paper 
we gave at the Manufacturing 
Chemists Association Meeting’s Air 
and Water Pollution Abatement 
Conference in Cincinnati on Mar. 
18-19, 1959. 
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Recent progress on three fronts puts PVC piping in the news today . . . 


PVC Pressure Piping Comes of Age 


T Is normal for all new products 

to go through a period of trials, 
successes and failures. Pressure 
piping systems of polyvinyl chloride 
(PVC) are no exception. Let’s take 
a better look at some of this prod- 
uct’s growing pains, and how the 
thermoplastic industry cured them. 

Certain conditions existed that 
normally would have prolonged the 
testing or experimental period for 
PVC pressure piping systems. We 
refer primarily to the fact that pipe, 
fittings and cements are, for the 
most part, manufactured by differ- 
ent organizations. 

In a new industry without na- 
tional standards, it was difficult for 
these various organizations to co- 
ordinate efforts. Fortunately for 
the industry, this initial period is 
past, and installation of PVC pip- 
ing systems is now common prac- 
tice. 

This does not mean that we have 
reached the end of development, 
however. Improved methods of 
quality control, better inspection, 
refined techniques of extrusion and 
molding, increased size range of all 
elements, and reduced costs are cur- 
rent and ever-present goals. 


Practical Piping Assembly 


There are two schools of thought 
with respect to piping assembly. 
One school relies on interference 
between the pipe and the socket; 
here, thin unfilled solvent cements 
soften the mating surfaces during 
assembly. For pipe sizes 2 in. and 
above, however, impractically large 
forces are required to bottom the 


F. J. STAUDT, E. I du Pont de Nemours & Co., Wilmington, Del. 
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¢ Properties of the plastic have been improved. 


¢ Better cements are making better joints. 


pipe in the socket, even with cement 
properly applied. 

The other school promotes an as- 
sembly method that permits essen- 
tially no interference between 
socket and pipe, and that depends 
on a filled solvent cement to close 
the diametral gap between the pipe 
and socket—this gap may be as 
much as 0.040 in. 

With such a method, an intricate 
piping system may be completely as- 
sembled and bottomed in the dry 
state. After all parts of the system 
are fitted and cut to size, the con- 
struction crew dismantles the set- 
up, applies cement to each compo- 
nent, and permanently reassembles 
the system. Dry assembly is im- 
possible with interference joints 
and unfilled cements. 

We will limit the remaining con- 
tent of this article to discussion 
about the pipe, fittings and cement 
appropriate to  noninterference, 
filled-cement piping systems. 


Upgraded Chemical Resistance 


Going back over the years, we 
find that PVC molding compounds 
have generally been of good qual- 
ity, as they contain little or no poly- 
meric materials other than PVC. 
Consequently, they have always had 
good chemical resistance and could 
be used for 93% sulfuric acid at 
120 F. 

For pipe compounds, however, 
good chemical resistance has not 
always been the rule. The art of 
extrusion wasn’t originally well de- 
veloped, and in order to obtain a 
good-looking product with relatively 


¢ New standards link producers and molders. 


good chemical and mechanical prop- 
erties, certain polymeric materials 
were added to the extruding com- 
pounds. These additives had very 
undesirable effects on chemical re- 
sistance. Several different vendors’ 
products would deteriorate rapidly 
while handling 93% sulfuric acid 
outdoors. 

In the last two years, a perform- 
ance test has aided evaluation of 
the deleterious significance of poly- 
meric additions to PVC compounds. 
A healthy search for better pipe 
compounds, involving much work 
by resin producers and pipe extrud- 
ers, is now paying off. 

At least six large pipe extruders 
now have, as a standard product, a 
highly resistant PVC pipe that is 
classified Type 1 Grade 1 in a tenta- 
tive ASTM specification. These 
companies are using at least four 
different sources for their resin 
compounds; all are suitable for use 
with 93% sulfuric acid outdoors. 

Type 1 Grade 1 PVC compounds 
are generally more difficult to ex- 
trude; temperature control and ex- 
trusion speeds are more critical. It 
is only recently that the resin com- 
pounders and the pipe extruders 
have been able to solve the problem 
of making and extruding these 
more-resistant materials into pipe 
with close dimensional control. 
Facts such as these should indicate 
that, generally speaking, the whole 
industry has made good progress 
in upgrading the final product. 

PVC pipe (Type 1 Grade 1) is 
currently available in sizes 4 
through 6 in., with sufficiently good 
dimensional tolerances to make 
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PVC PIPE... 


practical the use of molded socket 
fittings and filled solvent cements. 
ASTM D-20 is almost ready to issue 
a specification on these sizes. 


Progress in Socket Fittings 


A second consideration in the de- 
velopment of today’s PVC pressure 
piping systems was fabrication of 
an assortment of fitting shapes— 
90° and 45° ells, tees, flanges, caps, 
plugs, ete. Schedule 80 fittings are 
the most common. Recently, how- 
ever, some Schedule 40 fittings have 
been made available, but these are 
used in some relatively few low-tem- 
perature and low-pressure services. 

Schedule 80 fittings are suffi- 
ciently strong that Schedule 80 pipe 
will usually break first when made- 
up sections are  hydrostatically 
tested. Also, the deep-socket Sched- 
ule 80 fittings assure adequate shear 
area, even though only 60% of 
available area might be cemented 
(and this happens with the best of 
crews). And, since PVC has such 
a large coefficient of thermal ex- 
pansion, deep-socket Schedule 80 
fittings are frequently subjected to 
recurring bending stresses that 
would be too great for shorter 
sockets or lighter fittings. 

For several years, good-quality 
molded socket fittings have been 
available in sizes through 4 in. In 
the second quarter of 1958, a major 
supplier added the 6-in. size to his 
line. Molded 8-in. flanges were of- 
fered in the fourth quarter of 1958. 

Fittings 2 in. and below have a 
molded tapered surface in the 
socket. Larger sizes are machined 
to a 0.015-in. total tolerance. Socket 
I.D. is a very important dimension 
because it must fit the pipe to within 
0.040 in. to result in a high-effi- 
ciency joint. 

Another important item is the 
“breaking” of the edge at the en- 
trance to the socket. This is neces- 
sary in all sizes to preserve a good 
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distribution of cement during in- 
sertion of the pipe; to aid in as- 
sembly—particularly when there is 
some misalignment; and in the 
larger sizes, to help shape the pipe 
to the socket if the pipe is out-of- 
round. 

On smaller fittings, the break is 
usually made by rounding the edge. 
On larger fittings, a 4-in. chamfer 
at an angle of 30° with the axis 
is most desirable. 

All of these and other considera- 
tions of good design have now been 


incorporated in available quality 


fittings. 


Good Filled Cements Available 


Late in 1957, we began discour- 
aging use of threaded systems and 
started relying almost solely on 
solvent-cemented joints. Solvent 
cements are composed of such 
things as tetrahydrofuran and 
methyl ethyl ketone with dissolved 
PVC solids. 

After cement application, the sol- 
vents evaporate and leave the PVC 
to fill the gap. The cement shrinks 
during this evaporation. Conse- 
quently, there must be a good fillet 
of wet cement in position at the en- 
trance of the socket while shrink- 
ing takes place. This is the only 
way to stop voids and shrink holes. 

When using thin cements on 3-in. 
and larger horizontal lines, the as- 
sembly must be turned, or addi- 
tional cement must be added at the 
top of the joint to assure an de- 
quate fillet. Such procedures are 
unsatisfactory and costly. 

During the last quarter of 1957, 
we started to test cements having 
inert fillers such as those used in 
thermosetting resins. We tried a 
flour of silica. In low concentra- 
tions, this filler gave good body to 
the cement, making it very slow to 
run, even in thick layers. 

satisfactory filled solvent 
cement is now available on the mar- 
ket. It is a significant improve- 
ment; one healthy brush applica- 
tion to the socket and pipe does the 
job. There is no longer any need to 
turn the assembly or to add more 
cement at intervals to maintain a 
well-filled joint. 

Insertion of the pipe coated with 
filled solvent cement provides a 
large fillet that does not run off, but 
stays to supplant the solvent leav- 
ing the joint area. Using this 
cement, we have noted that fillets 
of well-made joints are convex im- 


mediately after insertion of the 
pipe, and concave 20 min. later. 


Specifications Here Soon 


There has been no mention of 
ASA or ASTM numbered specifica- 
tions because none are currently 
available. However, the ASTM D- 
20 Committee on Plastics has a good 
PVC-compounds specification al- 
most complete. It will provide for 
better understanding between PVC 
compound producers and the ex- 
truders and molders. It differen- 
tiates between PVC compounds that 
are good for 93% sulfuric acid and 
those that are not. 

ASTM also has a new specifica- 
tion that sets, among other things, 
dimensions and tolerances for pipe 
through the 6-in. size. This has 
been a long, tough development, and 
it is close to issue date. 

ASA B31.12 has submitted for 
committee ballot a draft of a stand- 
ard for Schedule 80 PVC socket fit- 
tings. There will probably be some 
additions and changes before going 
to print, but it is well on the way to 
becoming a good standard. 

ASTM has a task force working 
on a specification for PVC solvent 
cement. The group met twice dur- 
ing 1958, and is well along the roa¢ 
to completion. 

While these specifications are not 
yet available, products now offered 
by some extruders and molders are 
in accordance with the proposals. 
And you, as a potential user of PVC 
piping, can set up your own interim 
standards. 

For example, Du Pont has five 
different specifications for PVC 
pressure piping systems. These set 
operating temperatures and pres- 
sures on the basis of one-half the 
stress required to obtain 2% creep 
in 50,000 hr. (extrapolated from 
10,000 hr.). Thus, you don’t have 
to wait any longer if you want to 
install a well-engineered, compat- 
ible, PVC pressure piping system. 


F. J. STAUDT has been with Du 
Pont for 25 years; his current posi- 
tion involves design, development 
and engineering consultation in the 
engineering department. Staudt, 
a representative on ASTM D-20 
Committee for Plastics and a mem- 
ber of ASA B16.12, is chairman of 
Du Pont’s standards subcommittee 
on nonmetallics. He holds a BS. 
from Carnegie Tech and is a mem- 
ber of Tau Beta Pi. 


June 1, 1959—Cuemicat ENGINEERING 


my 
Wei 
uae 
| 
by 


Sream GENERATORS for 


economical outdoor operation 
4 have been featured by Vogt for 
; Steam Gen t many years and serve leading 
erd ors chemical plants and petroleum re- 
fineries. Requiring no building for 
housing, such installations, as pic- 
tured here, produce more steam 
per dollar of investment and are a 
definite aid to lower production 
costs. 

Get Vogt’s recommendations for 
steam generators to meet your 
needs for power, processing, or 
heating, without obligation. Pack- 
age type and custom built units 
are available in a wide range of 
types, capacities, and pressures to 

meet operating requirements. 


Write for bulletins. Dept. 24A-BC 


Three 85,000 #/br. steam 
generators ina Texas refinery. 


An outstanding chemical plant 
served by three 150,000 #/hr. units. 


OTHER VOGT PRODUCTS 


Drop Forged Steel Valves, 
Fittings and Flanges — 
Petroleum Refinery and 

Chemical Plant Equipment P 

Heat Exchangers ie 


Ice Making and 
Refrigerating Equipment 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


New York, Philadelphia, Chicago, Cleveland, St. Louis, 
SALES OFFICES: Dallas, Charleston, w. Va., Cincinnati 
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PRACTICE... 


PROCESS DESIGN NOTEBOOK ey 7.2. ounve 


Surplus Searchlight 


Makes Solar Furnace 


Need high temperatures without contamination? 


If so, a solar furnace may be your answer. 
Here’s a way to build one at a saving. 


% Winner of the April Contest by 


Paul G. Herold 


Radio Corp. of America, Electron Tube Div., Lancaster, Pa. 


The chemical and physical lab- 
oratory of our Electron Tube 
Division at Lancaster, Pa., has 
recently completed construction 
of a solar furnace made from a 
wartime surplus 60-in. anti-air- 
craft searchlight. The new fur- 
nace will be used in investigating 
various high-melting compounds 
and metal-oxide combinations. 

As we received it, the search- 
light still had its original high- 
speed azimuth (horizontal-move- 
ment) and elevation drives and 
electrical control facilities. These 
required considerable modifica- 
tion, along with the development 


of means for making the furnace 
track the sun automatically, for 
supporting and remotely posi- 
tioning the sample, and for con- 
trolling temperature at the 
sample. 

Small reversible d.c. motors 
with geared speed reducers con- 
trol the elevation and azimuth of 
the furnace. The elevation drive, 
shown at the right of the mirror, 
tilts the mirror at the rate of 
2.46°/min. The azimuth drive, 
at the base of the mirror, turns 
the mirror at 16.9°/min. The 
original selsyn system which 
came with the unit might have 


To Controls 
Common 
"Downward" 
"Upward" 


"West" 


been adapted to automatic track- 
ing but would not have been ac- 
curate enough for our purposes. 
(In one such converted search- 
light the tracking error was re- 
ported to have been 2 in.) 

The tracking method adopted 

for the Lancaster furnace uses 
a specially designed cadmium- 
sulfide sintered cell as the sensi- 
tive element. Currents from the 
cell actuate relays to control] the 
azimuth and elevation drive mo- 
tors. The system uses no selsyns 
or feedback and produces a step- 
type movement of the mirror but 
the tracking accuracy is + 0.01 
in. 
The accompanying diagram il- 
lustrates the operation of the sin- 
tered cell. It is mounted on the 
optical axis of the mirror, 14 in. 
behind a metal cap with a #:-in. 
circular aperture. A_ suitable 
filter for the 5,800A wavelength 
to which the cell is most sensi- 
tive is mounted in front of the 
aperture. 

When the plane of the furnace 
mirror is normal to the sun’s 
rays, the light spot from the ap- 
erture strikes the dead spot D 
at the center of the cell. With 
movement of the sun, the light 
spot impinges on one of the areas 
outside D, producing a cell out- 
put which causes the proper di- 
rection of motion of the mirror. 

In more detail, as the sun goes 
higher before noon, the light 
spot moves downward on the cell, 
into the sensitized area between 
terminals A and D. Resulting 
cell current closes a relay which 
in turn energizes the elevation 
drive motor to tilt the mirror up- 
ward. This movement continues 
until stopped by the light spot 
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Industry Standard for 
Lower Maintenance Costs 


QUALITY EQUIPMENT... 
DEPENDABLE SERVICE 


Long accepted valve maintenance costs have 
gone down in thousands of plants where 
Lunkenheimer Valves are in service. This 
record is due partly to the high standards of 
quality and workmanship in the valves them- 
selves. But just as important, it’s due to the 
outstanding service performed by Lunken- 
heimer Distributors the country over. No 
matter how good the equipment you buy, it 
serves you best when it’s backed by modern, 


LQ600-150 150 w. s.p., 300 wb. w.o.s. 


LQ600-200 200 tw. s.P. 550°F., 400 Ib., W.0.6. 


LUNKENHEIMER 


QUALITY 
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dependable distribution methods. And that is 
exactly what you get when you rely on your 
Lunkenheimer Distributor. He maintains a 
highly-trained staff who make your mainte- 
nance problems their business. His job is to 
serve you... and he does it well. Call him. 
He will be glad to demonstrate the mainte- 
nance-saving benefits you receive when you 
install Lunkenheimer Valves. 
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PROCESS DESIGN NOTEBOOK .. . 


moving back to D. After noon, 
lowering takes place as the light 
spot moves into the area between 


D and C. Similarly, with appar- 


ent horizontal movement of the 
sun, the light spot moves into the 
area between D and B, resulting 
in a following movement by the 
azimuth drive motor. These 
movements can also be brought 
about by manual control. 

Samples, generally powders, 
are tamped into a 1-in. hole in a 
block of Transite. The block is 
supported on a jeweler’s-lathe- 
type compound rest which pro- 
vides movement in two planes at 
right angles to the optical axis of 
the mirror. The compound rest, 
in turn, is carried on the plat- 
form which originally held the 
searchlight’s carbon arc. The 
platform can be moved in and 
out along the optical axis so the 
sample can be moved in and out 
of the focal spot. 

Each of the three sample move- 
ments is powered by a small mo- 
tor, with limit switches on each 
positioning mechanism. Any spot 
on the sample can be positioned 
at a point in a region 2.31 x 1.88 
x 3.75 in. deep. Controls for 
these movements are manual, 
made from a point behind the 
furnace where the operator can 
sight the sample through a peep- 
hole. 

Temperature control is accom- 
plished by a cylindrical “dia- 
phragm” which controls the 
amount of radiation reflected 
onto the sample. This 18-in. 
diam. x 24-in, cylinder is 
mounted on tracks, moving back 
and forth along the optical axis. 

This cylinder is driven by a 
small reversible motor through 
an arrangement consisting of a 
floating gear on a threaded rod, 
which allows 12.75 in. of move- 
ment at a rate of 1.25 in./min. 

So far, temperature measure- 
ment has been possible only 
through the melting of high- 
temperature materials of known 
melting point. This is because 
optical and radiation pyrometers 
are unable to distinguish between 
radiation from the sample, and 
solar radiation reflected from the 
sample. By melting chemically 
pure zirconium oxide, it has been 
established that the furnace can 
produce temperatures at least as 
high as 2,950 C. 
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Compression 


coupling /Gosket 


Shell-side 
connection 


Buttweld or 
slip-on flange -—~ 


Copper 


Do-It-Yourself Heat Exchanger 


R. F. Staples 


Chemical Engineer, Naugatuck Chemicals, Elmira, Ont., Canada. 


If you need a small heat ex- 
changer or condenser in a hurry, 
the one shown in the sketch above 
can be built in any shop in a few 
hours and at very low cost. 

The exchanger shell is a piece 
of pipe of suitable length and 
diameter, with flanges welded to 
each end. Holes are cut in the 
pipe and couplings welded on for 
shell-side fluid connections and 
vent. Enough copper tubing to 
provide the necessary heat trans- 
fer area is then bent as shown to 
fit inside the shell. 

The two heads are made from 
blind flanges, that at the left be- 
ing drilled and tapped to take 
suitable compression fittings 
with which the two ends of cop- 
per pipe can be made tight. For 


example, the Kwik-Tite compres- 
sion fittings made by the Im- 
perial Brass Mfg. Co., of Chi- 
cago, can be used. 

The ends of copper tubing are 
passed through the compression 
fittings, a gasket is put in place 
and the blind flange bolted onto 
the end of the exchanger. After 
the tubing has been positioned 
properly inside the shell, the lock 
nuts on the compression fittings 
are tightened, locking the tubing 
in place. The blind flange and 
gasket are then installed on the 
other end. 

This basic exchanger can be 
modified in various ways, such as 
by addition of baffles, or by use 
of shell-side connections through 
the blind flanges. 


NEXT ISSUE: Watch for 


% How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Process Design Notebook. 
Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 
$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 


Winner of May Contest 


How to Enter Contest—Any reader 
(except a McGraw-Hill empioyee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable nonwinning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Process Design 
Notebooks, Chemical Engineering, 
330 W. 42 St., New York 36, N. Y. 
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Materials are fed into top vibrating tier, drop down successively to bottom tier and leave 
through chute at lower left. System is enclosed to prevent heat loss and product contamination. 


Jeffrey Vibrating Dryer 


cuts pharmaceutical processing time 50% 


Y CONVERTING from batch processing of phar- 

maceuticals, Abbott Laboratories has cut 
processing time in half for grinding, drying and 
sizing a variety of drugs. In addition, uniformity 
and control of the product is improved. 

A Jeffrey vibrating dryer is the heart of the 
system which reduces moisture from about 24% 
to less than 14 of 1%. The dryer is a three-tier 
design, to conserve space and eliminate the need 
for intermediate handling. 
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Materials are conveyed by low-frequency vibra- 
tion in the Jeffrey dryer. Speed of travel and depth 
of material can be varied as required. Operation 
is automatic. Holding time in the dryer is only 12 
minutes; average feed rate 300-400 pounds per hour. 

Jeffrey’s broad experience in conveying and 
processing materials can help you cut processing 
costs. For information on Jeffrey products, write 
The Jeffrey Manufacturing Company, 909 North 
Fourth Street, Columbus 16, Ohio. 


CONVEYING + PROCESSING + MINING EQUIPMENT...TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 
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PRACTICE... 


MOU &. YOUR JOB 


MR. JUSTICE WHITTAKER (standing first left) wrote for the majority. 


Collective Bargaining . . . 


Supreme Court Decides in Your Favor 


To protect the rights of engineers, an internal decision 


of NLRB has been upset by judicial review, 


destroying two decades of precedent in U. S. labor history. 


By a vote of 7 to 2 in the case 
of Leedom vs. Kyne, the Supreme 
Court of the United States has 
struck down a decision of the 
National Labor Relations Board 
(NLRB) which would have lim- 
ited your rights as an engineer. 

In the Taft-Hartley Act, Con- 
gress specifically guaranteed to 
engineers the right to decide by 
secret-ballot elections whether 
they wish to be included, for col- 
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lective bargaining purposes, in a 
group which is not entirely 
composed of professional engi- 
neers. (For details and defini- 
tions of terms, see Chem. Eng., 
May 18, 1959, p. 190.) This 
secret-ballot election procedure is 
specified in Section 9 (b) (1). 
Since 1947 NLRB has been 
mixing professionals with non- 
professionals in 3% to 31% rates 
of dilution. It is much easier, 


from the NLRB administrative 
viewpoint, not to separate non- 
professional employees from pro- 
fessional employees, particularly 
in the gray areas of job specifi- 
cations and work qualifications. 
No one had challenged this 
NLRB practice until Engineers 
& Scientists of America (ESA) 
initiated this test case. 

The case involved professional 
employees at the Buffalo (Cheek- 
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It pays to buy 
ALL THREE 


from 


P.C.&C. 


MALEIC 
ANHYDRIDE 
PITTSBURGH PITTSBURGH 


MA Pittsburgh Coke & Chemical your “‘one source”’ 
supply of phthalic, maleic and fumaric . . . and realize 
immediate savings in time and money. A single purchase order 
simplifies your paper work. Mixed carload shipments reduce 
transportation costs and permit tighter inventory control. 

Buy “all three’ from Pittsburgh Coke and you deal with 
one efficient, coordinated sales and service team, familiar 
with your operations and requirements. 

But, most important of all, enjoy the confidence of doing 
business with a basic producer of uniform, high-purity 
materials, backed by alert, responsive sales and technical 
service. If your 1959 production calls for phthalic anhydride, 
maleic anhydride or fumaric acid, write to Pittsburgh Coke wew-7400 
today for samples and specification sheets. 


COAL CHEMICALS © PLASTICIZERS PROTECTIVE COATINGS ACTIVATED CARBON CEMENT COKE PIG IRON FERROMANGANESE 
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YOU & YOUR JOB... 


towaga, N. Y.) plant of Westing- 
house Electric Corp. On a peti- 
tion of the Buffalo Section, 
Westinghouse Engineers Assn. 
(ESA) to represent 233 profes- 
sional employees, NLRB included 
nine admittedly nonprofessional 
employees. Although ESA won 
the election, it brought suit in the 
U. S. District Court to set aside 
NLRB’s certification order be- 
cause of the inclusion of nonpro- 
fessionals without the consent of 
the professionals. 

NLRB moved to dismiss the 
case for lack of jurisdiction, 
since provisions of the National 
Labor Management Relations Act 
specifically foreclose judicial re- 
view of certification orders. 
Court review of all representa- 
tion determinations would pro- 
duce a large measure of indus- 
trial strife and might defeat 
national labor policy. 

The District Court found that: 
NLRB had disobeyed the express 
command of Section 9 (b) (1) in 
including nonprofessional em- 
ployees and professionals in the 
same unit without the latter’s 
consent; in doing so, NLRB had 
acted in excess of its powers to 
the injury of the professional 
employees; and that the Court 
had jurisdiction to grant the re- 
lief asked for. 

NLRB took the case a step 
higher to the U. S. Court of Ap- 
peals, and lost again. Then, be- 
cause of the importance of the 
question of judicial review of 
NLRB decisions, the Supreme 
Court agreed to hear the case. 


Strange Bedfellows 

Along the way a paradox de- 
veloped. The National Society 
of Professional Engineers, a 
staunch and consistent adversary 
of engineering unionism, decided 
to file a “friend of the court” 
brief in each court urging rejec- 
tion of the NLRB claims and 
siding with the position taken by 
the engineering union plaintiff. 

Passage of time doth, indeed, 
make strange bedfellows. 

On Dec. 15, 1958, the Supreme 
Court by a vote of 7 to 2 affirmed 
the lower courts’ decisions and 
ordered that a new certification 
election be held. The election was 
held on April 10 and a 67% vote 
was cast in favor of ESA. 

Since ESA had won only a 56% 
vote in the previous election, 
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union news releases are now 
claiming that the new 67% ma- 
jority “provides substantial sup- 
port to ESA’s position that 
professional engineers prefer 
representation in a homogeneous 
unit.” 

An NLRB spokesman had this 


Collective Bargaining . . . 


to say: “NLRB has made over 
1,100,000 decisions and determi- 
nations in its lifetime. Until this 
case, no one has ever successfully 
challenged its authority. Un- 
doubtedly, engineering employees 
are very different from other 
employees.” 


BOYD LEEDOM, 
Chairman of NLRB, 
announced the 
unanimous decision. 


A Supervisor Must Supervise Somebody 


Every engineer can’t be a supervisor, otherwise 
you'd have “all Chiefs and no Indians.” 


While setting the scene for 
a union-certification election 
among professional engineers of 
Pennsylvania Power & Light 
Co., Allentown, Pa., NLRB has 
reached a decision that will have 
a significant and widespread im- 
pact on the collective bargain- 
ing rights of all engineers. 

At issue was this question: 
“When is an engineer a super- 
visor?” 

The company contended that 
53 engineers with the titles 
“senior project engineer” and 
“project engineer”, etc., were su- 
pervisory employees, therefore 
not eligible for collective bar- 
gaining representation. 


At PP&L, assignment of a 
project to a specific senior proj- 
ect engineer depends on the work 
load and the specialization of the 
engineer. If required by the 
work load, project engineers and 
junior engineers are assigned on 
a project basis to assist the 
senior engineer. All the engi- 
neers in the group work together 
on a given project, the senior 
men giving technical advice and 
counsel to the junior men. 

All engineers who work with 
assistants are required to make 
out merit rating reports from 
time to time on the work of their 
subordinates. This has a possi- 
ble effect on salaries. Therefore, 
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Insulated outdoor product stor- Liquid heat transfer medium 
age tank. Temperature is auto- piped overhead on bridge and 
j matically maintained, beneath plant roof in supply 
i and return lines. Drops go to 
machinery on main and mez- 
i Liquid heat transfer medium is 
i piped in to automatically keep 
: heated process apparatus at 
predetermined temperature. 


Jacketed hot product lines with- 
in the building are maintained 
at set temperature by liquid 
heat transfer medium. 


Fully-automatic A-C Liquid 
Heater, combination gas- and 
oil-fired unit, rated at 2,125,000 
BTU/hour at 600°F. Single pri- 
mary circulating pump serves 
entire system at approximately 
500 GPM. Pump discharge is at 
25-28 psig. 


No vents are needed on system. 
There is one atmospheric vent 
on the expansion-seal tank on 
the A-C Liquid Heater. The sys- 
tem is thermally stable, will not 
vapor-bind, air-lock or flood. 


incinerator. 


HOW ONE ALLIS-CHALMERS LIQUID HEATER 
SERVES AN ENTIRE PROCESSING PLANT 


In this West Coast plant, one Allis-Chalmers Liquid Heater automatically 
furnishes indirect process heat for all mixing and processing operations and 
outdoor storage tanks. The liquid heat transfer medium is pumped at low 
pressure for a distance of approximately 400 feet and returned by a standard, 
low-head centrifugal pump. All safety valves, relief valves and similar devices 
are eliminated, and there are no explosion hazards. A-C liquid heating systems 
provide maximum safety at minimum cost. 


If higher processing temperatures, automatically controlled and delivered at 
low working pressures, can help you increase your output and cut production 
costs, you’ll want to learn more about this liquid heating system. It is economi- 
cal to install and operate, can be applied to existing equipment as well as new 
construction. For bulletins containing complete information, contact your 
nearest Allis-Chalmers office, or write directly to Allis-Chalmers, Hydraulic 
Division, York, Pennsylvania. 


RESEARCH DESIGN 


HYDRODYNAMICS 


Hydraulic Turbines & Accessories * Pump-Turbines * Pumps « Liquid Heaters 


Hy draulic Division Rotovalves « Ball Valves ¢« Butterfly Valves « Free-Discharge Valves 


ALLIS-CHALMERS 


ENGINEERING FABRICATION 
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YOU & YOUR JOB... 


says the company, the senior men 
are supervisors. 

NLRB, in a unanimous deci- 
sion entered into by Chairman 
Boyd Leedom, and members Ste- 
phen S. Bean and Joseph A. 
Jenkins, found that all but 5 of 
the 53 professional engineers 
claimed by the company to be 
supervisors “are not supervisors 
within the meaning of the Act, 
and we include them in the bar- 
gaining unit.” 

The Board’s rationale was 
premised on the contention that 
the authority to give technical 
and professional guidance to less 
experienced engineers and to rate 
less experienced engineers on the 
merit of their performance does 
not meet the definition of “super- 
visor” contained in the Taft- 
Hartley Act. 


Not Enough Indians 

The Board also considered the 
question of the proper ratio of 
supervisors to rank-and-file em- 
ployees. 


“If we were to exclude the 
senior project engineers as 
supervisors, the ratio would be 
highly disproportionate. For ex- 
ample, in the department of the 
chief mechanical engineer if 
senior project engineers were 
found to be supervisors, there 
would be 4 supervisors to 5 non- 
supervisers in the mechanical de- 
sign division; 5 supervisors to 7 
nonsupervisors in the civil engi- 
neering division. .. .” 

In essence the Board reached 
the conclusion that everybody 
can not be a boss. Somebody 
must be left to be bossed. 

Incidentally, the election went 
against the union (Utility Engi- 
neers Assn.—Engineers & Scien- 
tists of America) by a vote of 
110 to 42. Of 153 eligible voters 
only one engineer failed to vote. 
Thus, the first attempt of ESA 
to secure a new collective bar- 
gaining unit since its defeat at 
Minneapolis-Honeywell in May 
1957 has resulted in another 
sound thrashing. 


Typical Engineering Unions Today 


Employer and 
Location 


Professionals 
Unionized 


Radio Corp. of America, Camden, N, 


Shell Dev. Co., Emeryville, Calif. 
The Texas Co., Port Arthur, Texas 


Western Electric Co., New York, N. Y 


City and County of Los Angeles 


Convair, Gen. Dynamics, San Diego 


Lockheed Aircraft Corp 


Westinghouse Electric Corp. ....... 


Boeing Airplane, Seattle, Wash 
Tennessee Valley Authority 


Collective Bargaining .. . 


1,800 


Engineering Unions’ Improved Image 


Today, more engineers look with favor toward 


collective action to improve status. 


This month the Bureau of In- 
dustrial Relations, Univ. of 
Michigan, will publish the results 
of interviews with more than 250 
engineers and scientists on the 
subject of collective bargaining. 
Title will be: “Unorganized En- 
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gineers’ and Scientists’ Opinions 
of Collective Bargaining for Pro- 
fessionals Like Themselves.” 
Preliminary results of this 
survey reveal that collective ac- 
tion to improve their salary and 
social status is favored by about 


one in five of professional em- 
ployees today. About half of 
those in favor (10%) think in 
terms of collective bargaining 
along union lines. 

The rest (8%) think their 
professional societies could do 
more collecting and distributing 
of salary and related information 
to their members and manage- 
ment. 

On the other hand, 50% were 
strongly opposed to any form of 
collective bargaining for profes- 
sionals, while 29% were mildly 
opposed. Three percent had no 
opinion. 

Other highlights in brief: 

1. No significant difference in 
attitudes between scientists and 
engineers. 

2. No significant relationship 
between an individual’s perform- 
ance and his attitude. 

3.A decidedly significant cor- 
relation between how an _ in- 
dividual feels about his salary 
and how he views collective bar- 
gaining. 

Four chemical companies were 
included in the survey. All com- 
panies surveyed had substantial 
research and engineering depart- 
ments of long standing. 

We also recommend for im- 
mediate and “must” reading a 
report from the Industrial Rela- 
tions Div. of the National Assn. 
of Manufacturers. Its title: “A 
Report to Management on Union- 
ization of Salaried Employees.” 

NAM warns that white-collar 
unionization is a long-term prob- 
lem and that industry has yet to 
face the real test of the coming 
full-scale union campaigns. 

Among the obstacles to organ- 
ization, in NAM’s opinion, are 
the traditional reluctance of 
white-collar employees to join 
unions, and, most important, 
inter-union squabbles over juris- 
diction. It cites as an example 
the split among’ engineering 
unions over the question of sepa- 
rate representation of profes- 
sionals. If Engineers’ and Scien- 
tists’ Guild with 18,000 members 
and Engineers & Scientists of 
America with 25,000 had not 
been divorced, engineering 
unionism would be much further 
advanced than it is today. 

NAM feels that the test of 
white collar loyalty will become 
the most important problem in 
industrial relations. 
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FAMILY OF FINE STEAM TRAPS 


SERIES 60—normal needs, pressures to 
400 psi, 6 sizes. SERIES 120—normal 
needs, pressures to 600 psi, 6 sizes. 


SERIES 40—for extra heavy loads, 5 
sizes. NO. 30—for extra light loads 
(%"" only), INTEGRAL STRAINER— 
highest pressures and marine use, 6 sizes, 


SPECIALIST 


When the condensate load in your steam lines is extra light— 
this new Yarway '4"” No. 30 Steam Trap is exactly right. 

Specify it. You’ll experience new economy of operation 
with the tighter shut-off. Operation is quieter due to lever 
action. Maintenance is less—because of the replaceable 
valve-seat assembly, only one moving part and stainless 
steel construction. Enjoy these special features plus all the 
regular advantages of famous Yarway Impulse Traps such 
as quick heating, even temperatures, small size, good for all 
pressures, non-freezing. 

Over 1,250,000 Yarway Impulse Traps already sold; buy 
yours from one of 270 local Industrial Distributors. 


YARNALL-WARING COMPANY 
137 Mermaid Ave., Philadelphia 18, Pa. 
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PRACTICE... 


OPERATION & MAINTENA 


NCE EDITED BY M. D. ROBBINS 


Erosion ... 


. .. pumping vanes of this im- 
peller were virtually washed 
away. Note the gouging caused 
by the abrasive fluid. Strange 
as it seems, this pump still was 
the most economical for han- 
dling this slurry. 


How to Extend Centrifugal Pump Life 


. * 
... Erosion, Packings and Bearings: Causes and Cures 


NEAL B. HEAPS, Mission Mfg. Co., Houston, Tex. 


In the first article in this series 
(Chem. Eng. May 4, 1959, p. 
156) we covered what effects 
cavitation and corrosion have on 
centrifugal pump life, how to 
troubleshoot them and how to 
find cures. Now we'll go ahead a 
little further and examine ero- 
sion, packing wear and bearings. 


Erosion Causes Trouble 


Of more limited nature than 
cavitation and corrosion, but of 
equal importance in centrifugal 
pumps, is erosion. 

Centrifugal pumps failing be- 
cause of erosion have an “all 
gone” look as shown above and 
on p. 130. What’s left of the 
metal surface is polished and 
frequently gouged. These gouges 
are smooth and deepest at points 
where velocities are greatest. 
Gouges form a pattern in the 
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general direction of flow; and all 
sharp corners are rounded (pho- 
tograph on p. 132). 

Discontinuities in the fluid 
passage, such as vent or drain 
connections or exposed gasket 
grooves, are particularly vulner- 
able. This is because eddies are 
created and instantaneous veloci- 
ties increased. 

Erosion is wear resulting from 
the blasting effect of the fluid 
and is accentuated when abra- 
sive solids are present in the 
fluid. The nature of the abrasive 
particles, their sharpness, 
weight, size and concentration in 
the carrying fluid influence the 
wear rate. 

As the pump wears, the impel- 
ler clearances are increased and 


*Part I on cavitation and 
corrosion appeared May 4. 


pump output is reduced. Pump 
designs that depend on close 
clearances for effective perform- 
ance show the most rapid reduc- 
tion in output. 

Where you must pump an 
abrasive fluid, a centrifugal 
pump is the most economical 
mover. A pump that does the job 
reliably and wears’ evenly 
throughout is probably applied 
properly and performing eco- 
nomically. Remember though, 
different materials of construc- 
tion produce different pump serv- 
ice lives and the most economical 
material, on a dollars/day basis, 
is only determined by test. 

However, a pump that’s failed 
because of excessive wear at 
localized points is either the 
wrong size or the wrong design. 

Basically, to minimize shut- 
downs resulting from pump 
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World’s first “screech-free’”’ tires made of 


ENJAY BUTYL! 


Save costly design improvements 


Because Butyl] absorbs shock better than any other rubber, dramatic improve- For complete information 
ments in suspension and silence of ride are now made possible with revolu- Write or phone your nearest 
tionary Butyl tires. Comments from design engineers in Detroit indicate Enjay office. Enjay’s laboratories 
ov al ge gull least minimize major engineering changes to and expert staff are always glad 

And what a powerful new selling feature! Butyl tires give such remark- to provide technical assistance on 
able road traction, they refuse to squeal, at any corner, at any speed — even request. 
on hot pavements. And they stop up to 30% quicker —even stop faster on 
wet surfaces than ordinary tires do on dry. 

In addition to 100 other Butyl parts, tomorrow’s best-selling cars will have 
tires of Butyl. One short demonstration ride can prove that any car equipped 
with Butyl tires gives traction, safety, and silence never experienced before. 
Butyl tires are now available to the motoring public. Let us show you how 
Butyl can help make better rubber products. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY COMPANY, INC. 
15 West 51st Street, New York 19, N.Y. 
Akron « Boston « Charlotte « Chicago « Detroit « Los Angeles « New Orleans « Tulsa 
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Erosion-Corrosion 


. these components wore out after long and faithful 
service. Note the smooth gouges. This slurry pump was 
still operating when removed from service. 


wear, select a pump designed for 
slurry service. Slurry pumps 
don’t depend on close impeller 
clearances, internal discontinui- 
ties are eliminated, fluid pass- 
ages are large to minimize fluid 
velocities and impeller diameters 
are large so shaft speed can be 
low. 


Packings Need Lubrication 


Packing problems arise be- 
cause of the difficulty in main- 
taining proper lubrication be- 
tween the shaft and the packing. 

A stuffing box is made up of a 
shaft passing through a close 
clearance hole; the nearer the 
hole size to the shaft size, the 
less the leakage. 

It’s necessary to lubricate this 
rotating shaft to prevent wear— 
just as a sleeve bearing is lubri- 
cated—and because it’s impos- 
sible to put sufficient lubricant 
into any packing to last its en- 
tire life, some external lubri- 
cant must be supplied. 

Unless the pumped fluid con- 
tains abrasive material, or for 
some other reason is an unsuit- 
able lubricant, the most common 
method of providing needed 
lubrication is allowing leakage; 
and the most common cause of 


packing difficulties is preventing 
lubrication through overtighten- 
ing. 

Most popular type of packing 
for chemical process pumps is 
made of braided fibers (asbestos, 
plastic, flax, etc.) and a binder. 
This type of packing is referred 
to as self-correcting, or fool- 
proof, because when overtight- 
ened, the rubbing shaft gener- 
ates enough heat to melt the 
binder. This binder then leaks 
out, serving as a temporary 
lubricant and restoring the re- 
quired clearance so the stuffing 
box can cool back to normal. 

Then, of course, there’s fluid 
leakage again, and if an over- 
zealous operator tightens the 
packing (or more correctly 
stated, overtightens) the cycle is 
again repeated. 

Tight packing, causing heat, 
means wear of the shaft as well 
as the packing. There’s usually 
enough binder to allow packing 
to lose about a third of its vol- 
ume, and then you must replace 
it. 

In this case, the overzealous 
operator probably considers the 
process as a packing failure be- 
cause it requires too much time 
to prevent leakage. Actually, the 


continual tightening is the cause 
of the excessive wear. 

Fluids that chemically attack 
the packing or binder also soon 
cause excessive leakage; again 
overtightening is a fruitless pur- 
suit. Selection of the proper 
packing is all that’s necessary. 
Any competent packing supplier 
can provide a suitable packing if 
furnished with a complete de- 
scription of the fluid you’re 
pumping. 

Where the pumped fluid isn’t a 
suitable packing lubricant, it’s 
common practice to introduce a 
lubricant directly to the stuffing 
box at the lantern ring and a 
spacer permitting this lubricant 
to reach the shaft at or near the 
center of the stuffing box. 

Pressure must be sufficient to 
force this outside lubricant into 
the pump, preventing’ the 
pumped liquid from entering. 
Yet, not too high a pressure to 
cause excessive drip outside, or 
else the overzealous operator will 
tighten the glands too much and 
he’s in trouble. 

Clear water, oil, grease or any 
clear fluid that may be intro- 
duced into the product are satis- 
factory lubricants. Only a drop 
or two a minute is necessary, so 
limit the pressure to just slightly 
more than the pressure of the 
fluid within the pump at the 
stuffing box. A conventional 
pressure regulator is an excellent 
investment in this type installa- 
tion. 

It’s virtually impossible to 
maintain packing or to seal 
against a rough shaft, so avoid 
scoring of the shaft through 
over-tightening or under-lubri- 
cating. Equally bad is pitting of 
the shaft under the packing. This 
can be caused by chemical attack 
or galvanic action. 

Under certain conditions, elec- 
trolysis occurs between graphite 
packing and stainless steel shaft- 
ing. In this case, use a packing 
containing some other lubricant, 
such as mica. 

Clearly, higher fluid-pressure 
at the stuffing box means the ro- 
tating clearance must be smaller 
to control the amount of leakage, 
which of course, aggravates the 
problem. Pressures above 30-50 
lb. are high for chemical process 
pumps. 

Packing wear is_ increased 
where high, shaft peripheral 
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E M E RG € | CY Pi P ¢ C LAM Pp For repairing corrosion leaks 


and splits in pipe lines. Massive 

malleable iron construction; full- 

_ length hinge along one side; 

- oversized plated bolts. Tremen- 
KI NN E R = ty E Al. dously strong. Used by chemical 

and petroleum industries for 


over fifty years. Write for folder! 
Stocked by supply distributors. 


M. B. SKINNER COMPANY 
P ! P E L 1 N E i L A M SOUTH BEND 21, INDIANA, U.S.A. 
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Erosion-Cavitation .. . 


. .. handling an extremely abrasive material with insuffi- 
cient suction pressure means cavitation and erosion. Most 
pronounced gouging is at points of lowest fluid pressure. 


speeds exist; 1,800-2,000 ft./ 
min. is high. Special packings 
are available for these special 
conditions. 

Where slight leakage is 
dangerous or expensive, where 
fluid contamination is forbidden, 
where pressures or speeds are 
abnormal: consider a mechanical 
seal in place of packing. Selec- 
tion of a mechanical seal should 
be made only by an experienced 
person, 

Check pumps causing trouble 
because of packing failures; 
correct as follows: 

eChoose correct packing, 
considering the specific applica- 
tion. 

e Install properly, in a clean 
box, with the lantern ring prop- 
erly positioned and each ring in- 
dividually tamped firmly in place. 

¢Do not overtighten, allow 
some leakage. 

e Lubricate properly. 
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Bearings 

Bearing failures caused by 
misapplication are infrequent, 
other than for overloading; but 
some consideration of bearing 
failures is appropriate for list- 
ing here. 

Bearings are used to withstand 
radial and thrust loads imposed 
by pumping. Mechanical un- 
balance produces excessive load, 
as does misalignment of the 
pump because of improper 
foundation or piping strains. 
Primarily, however, bearing 
loads are hydraulically created 
and the pump designer installs 
bearings adequately sized to sur- 


vive any hydraulic loads en- 


countered within the pump’s nor- 
mal operating range. 


Excessive cavitation transmits. 


excessive shock. loads to bear- 
ings. Fluids containing solids 
that: ball up and “slug” the im- 
peller cause bearing damage. 


Fluid temperatures above the 
pump design range overheat the 
pump shaft that, in turn, over- 
heats and breaks down the bear- 
ing lubricant. Improperly 
grounded motors produce stray 
electrical currents to initiate 
bearing failure. Remember, 
proper selection and use mini- 
mizes bearing failures of this 
tyne. 

But by far the most frequent 
cause of bearing failure is con- 
tamination. The smallest piece 
of grit in a ball race can start 
complete failure. Moisture with- 
in a bearing enclosure causes 
rust and rapid bearing failure. 
Contaminated lubricants become 
ineffective. 

You should follow these ele- 
mentary rules during installation 
of ball bearings: 

e Use a clean work surface: 
spread wrapping paper, clean 
tools, clean hands. 

¢Unwrap new bearings at 
the last minute. Don’t wash. 

elf reinstalling old bear- 
ings, wash with clear solvent, 
then in warm, light oil. Don’t 
blow with plant air. 

e Install square with shaft 
and housing. If you need exces- 
sive force, stop and check to in- 
sure no metal is being scuffed or 
rolled from the shaft. 

e Press the inner race when 
installing on the shaft, the outer 
race when installing in the hous- 
ing. Don’t press through the 
balls. 

¢ Be sure no lint, metal shav- 
ings, dirt or other foreign mat- 
ter is left inside the housing. 

e Install oil seals square with 
the shaft. Check condition of oil 
seal lip, spring, fit. Put oil or 
grease under lip to reduce fric- 
tion and wear. 

e Install water slinger prop- 
erly, close to the bearing house, 
snug on the shaft. 

Lubricate properly. 

To the maintenance man, these 
may seem small points, but ex- 
treme care in bearing-and-seal 
assembly is essential; the im- 
portance of cleanliness can’t be 
overemphasized. 

Again, the subject of bearings 
and bearing failures is a science 
in itself. Where a unique prob- 
lem persists, return the bearings 
to the manufacturer, where the 
cause can be determined by care- 
ful examination. 
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General view of the wet laboratory 


WAUKESHA FOUNDRY 
on Your 

VALUE ANALYSIS 
Team for Corrosion 
Resistant Castings 


One phase of Value Analysis is group 
skill in determining how a presently 
satisfactory component can be made 
better with a saving in cost. 


In the alloy castings field, WAUKESHA often serves as 
a member of a manufacturer’s Value Analysis Team. 
With one of the finest metallurgical testing and research 
laboratories manned by scientists who are eminent in their 
field, WAUKESHA can and does contribute importantly 
to the group effort of “making it better and lower 

in final cost.” 


Often questions concerning castings and the metallurgical 
problems involved can be answered readily by virtue of 
WAUKESHA’S depth of experience. More often the answer 
will be found in WAUKESHA’S Laboratory... In any 
event, call us in. You may find us an invaluable 
member of your team in 


Physical testing machine 


“developing your castings from 
the blue print to the 
finished component.” 


8021 


WAUKESHA FOUNDRY COMPANY 
The carbon analyzer Waukesha, Wisconsin 


Gentlemen: 
C1 1 would like to have a letter giving detailed infor- 


mation about Waukesha's foundry and metallurgical 
research facilities 
(C0 | would like to have your field technician call. 


FOUNDRY COMPANY 
6905 Lincoln Avenue 
Waukesha, Wisconsin 
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PRACTICE ... 


CORROSION FORUM BY B. NORDEN 


t 
Une solution to heat problems above 1,000 F. 


. Depth of damage, mm. 
6— 
5— Phenolic fiber glass 
(57% resin) 


Carbonized layer 
insulates plastic 


rom 
heat damage 
2 


Crazed layer 
(cracked & porous) 


Base plastic 
remains intact 


23,400 10,500 6,900 


Temperature, F. 


9,400 


Plastics Take Ultra-High ‘Temperatures 


Here are the latest developments in the new field 
of plastics which stand up to temperatures above 1,000 F., 


where most metals and ceramics fear to tread. 


I. J. Gruntfest, Aerosciences Lab., General Electric Co., Philadelphia, Pa. 


It is now clear that reinforced during re-entry into the atmos- at this temperature. Organic 


plastics can be useful in certain 
types of ultra-high tempera- 
ture service, at least for short- 
time exposures (up to a few 
minutes at over 1,000 F.). 

Our laboratory has been con- 
cerned with the protection of 
satellite and long-range missile 
vehicles from thermal damage 
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phere. 

A 5,000-mi. missile will be ex- 
posed to air above the melting 
and vaporization temperature 
of any known material. Fur- 
thermore, scientists are uni- 
formly pessimistic about the 
prospects for discovering new 
materials which will be stable 


plastics which are unstable at 
temperatures above 700 F. may 
be able to provide the necessary 
protection for these space 
vehicles. 

> Coke Protects Plastic—As to 
the selection of specific plastics, 
those on which a coke-like shell 
develops on heating, such as the 
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Corrosion from hot acid mixtures ? 


... Lest 
HAYNES 


Alloys 


Haynes alloy No. 25 was the answer in a recent test—reducing corrosion 
caused by hot mixtures of nitric and hydrochloric acids. It proved 12 
times better than its closest rival among 11 competitive alloys. 

This is an indication of how Haynes alloys may solve your own 
corrosion problems and lower your production costs. By how much? 
You can find out for sure by testing HAYNEs alloys under 

your own process conditions. 

We'll be glad to send you samples. But to narrow down the number we 
urge you to send us a letter outlining the corrosion conditions in 

your plant. Ask also for a copy of our 104-page corrosion book. 


AaLLOYS 
HAYNES STELLITE COMPANY 
Union Carbide Corporation a UNION a 


Kokomo, Indiana 


The terms “Haynes” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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How Plastics Rate 


Under Severe Heat* 
Table | 


Relative Weight Loss 
In Water-Stabilized 


Material Arc (7,000°K.) ¢ 
0.81 
Nylon-phenolic 1.2 
Silicon carbide........ 1.7-6.3 
Refrasil-phenolic 22 
Glass-phenolic 2.2 
6.9-13.7 
8.22 
12.9 
60.0 


*10-sec. tests. 
42,000 Btu./(ft.2) (sec.) 


vhenolics and certain epoxy 
resins, seem to be most useful. 
This result can be rationalized 
in the following way: The coke 
is stable at high temperatures; 
thus the driving gradients at 
the surface are reduced and 
back radiation increased. In ad- 
dition, if, for example, all the 
carbon in a hydrocarbon compo- 
sition is converted to elementary 
carbon, the other product must 
be hydrogen. This means that 
the largest possible volume of 
low molecular gas is available 
for blocking convective heat 
transfer. Furthermore, the coke 
layer may function as a furnace 
zone, where the primary products 
of pyrolysis are further de- 
composed into lower molecular 
weight gases. 

The nature, amount and dis- 
tribution of reinforcement must 
also be considered. Highly re- 
fractory fibers of alumina, sil- 
ica and magnesia, are likely to 
be useful in some applications. 
In others, where higher tem- 
peratures are involved, the 
presence of inorganic material, 
however’ refractory, reduces 
durability. It is here that ma- 
terials which are rich in hydro- 
gen and also produce carbon on 
heating, such as_ nylon-rein- 
forced phenolic, show the most 
promise. 

One important point must be 
stressed in discussing these ma- 
terials: the temperature of the 
environment to which the part is 
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exposed is not an adequate defi- 
nition of service requirements. 
Energy flux to the part, time of 
exposure and interactions of 
chemical and mechanical fac- 
tors also must be taken into ac- 
count. 

> High Durability—Several hun- 
dred different kinds of metal, 
ceramic and plastic materials 
have been exposed in our facili- 
ties. Some of the observations 
have been summarized in an ear- 
lier article." More are given here 
(see Table 1). Notice in Table 
I that under very severe condi- 
tions of heating the relative 
durability of plastics is much 
greater than that of the usual 
refractory materials and is ex- 
ceeded only slightly by that of 
graphite. 

Table II shows’ further that 
the ranking of a group of ma- 
terials may be quite sensitive to 
the test conditions. In this table 
erosion rate of the most durable 
material in a particular exposure 
is given the value one. The other 
materials are then rated accord- 
ing to the ratio of their erosion 
rates to that of the best. 
> How Heat Works—To under- 
stand this rather complicated 
pattern of results let us consider 
in a general way several things 
that may happen when a ma- 
terial is heated. 

«Case I—A part exposed to 
a gas which is not too hot or has 
limited capacity to transmit heat 
to the surface. Here it is pos- 
sible to generate an equilibrium 
situation in which there is no 
temperature gradient at the sur- 
face or the convective heat input 
is exactly balanced by radiation 
from the part before damage sets 
in. A small steel pin heated in 
a bunsen burner is a simple ex- 
ample of this case. 

¢ Case II—A part exposed in 


How Plastics Erode at High Temperatures 


such a way that the equilibrium 
temperature is above that at 
which some damage to the ma- 
terial occurs, let us say above the 
melting point of the material. 
Here a transient is first gen- 
erated, the nature of which de- 
pends on the thermal diffusivity 
of the material and the geometry 
of the part. Until the surface 
temperature of the part reaches 
the melting temperature no 
damage occurs. Thereafter, a 
recession of the surface of the 
part, can be expected. Rate of 
this process will depend on the 
heat input, viscosity of the melt 
and the shear stress to which it 
is exposed, and the over-all heat- 
absorbing capacity of the ma- 
terial (including the latent heat 
of fusion as well as the variables 
that determined the nature of 
the transients). A rod of glass 
heated in a gas-oxygen flame 
would be an example of this type 
of behavior. 

Case I]I—Heating is suf- 
ficiently severe to produce some 
vaporization of the material. 
This case includes materials that 
are not expected to show a liquid 
phase (carbon which sublimes at 
ordinary pressures). Here again 
a transient will be generated dur- 
ing which no damage occurs fol- 
lowed by an erosion process. For 
analytical purposes it is useful 
to distinguish this from Case II 
because gas generated during 
erosion thickens the boundary 
layer and reduces effects of heat- 
ing from the hot gas. Further- 
more, to the extent that the ma- 
terial vaporizes, the latent heat 
of vaporization must be added to 
the effective heat absorbing ca- 
pacity. 

eCase IV—The nature of 
the material and/or the environ- 
ment is such that chemical re- 
actions can be expected. Here 


Table Il 


Relative Erosion Rates 
Material Resin, Y 1,800°C 2,500°C. 7,000°C. 
Phenolic-glass cloth 1.0 2:5 
| 1.2 2:5 2.0 
| 16 2:32 230 
Phenolic-Refrasil cloth 14 1.0 
Phenolic-nylon cloth OF Seine 47 2:5 1.0 
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GREAT NEW IDEA 
BEARING SEALS TEFLON. 


DURIRON 


NOTHING CAN GET OUT NOTHING CAN GET IN: 


A brand new idea in bearing seals is another Durco first. This amazingly 
simple device is leakproof and foolproof. Bearing life will no longer be 
shortened by splashed or spilled acids, and lubricant is positively sealed in. 


These new bearing seals are just another one of the extras Durco gives you 
as standard. Large, solid, rugged shafts; heavy duty, long-life bearings; com- 
plete interchangeability with minimum parts inventory; these are standard with 
Series H-2 Durcopumps. They’re extras on other chemical pumps; extras that 
you pay extra for. Series H Durcopumps give you premium quality and 
premium performance without the sting of premium price. 


Teflon is the registered trade-mark of B. 1. duPont 
de Nemours & Co. for its tetrafluoroethylene resin. 


0 


DUREL THIS NEW FEATURE AT NO EXTRA COST 


The mark of dependability in tough chemical service... everywhere 


THE DURIRON COMPANY, INC., DAYTON, OHIO 
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CORROSION FORUM... 


there may be a critical surface 
temperature above which these 
processes occur at significant 
rates. Under these conditions the 
outcome will depend on _ the 
specific chemical situation in the 
test. 

Clearly it would be very re- 
markable indeed if relative dur- 
abilities of materials did not 
change with service conditions 
which involve different thermal 
stabilities, test times, energy 
fluxes, radiation balances, ther- 
mal diffusivities, phase changes 
and chemistry. 

As severity of the service con- 
ditions increases, behavior of 
any one material falls progres- 
sively into Case I, II, III and IV, 
although Case IV may be rele- 
vant earlier than II or III. Since 
plastics as a class begin to 
decompose at low temperatures 
(below 1,000 F.) relative to the 
so-called refractory materials, 
behavior of plastics never falls 
into Case I in the areas of in- 
terest for this discussion. 

However, since plastics have 
lower thermal diffusivities than 
any other materials, damage that 
is done as the Case II and III 
situations develop may involve 
only that part of the material 
near the heated surface. Thus 
the mechanical integrity of the 
part may be relatively unim- 
paired during a short heat ex- 
posure. 
> Heat Absorption—Thermoset- 
ting materials do not melt in 
response to heating so they pass 
immediately into Case III. Of 
the thermosetting materials, 
some decompose or pyrolyze in 


such a way as to generate large 
volumes of gas but also produce 
a porous coke-like residue which 
may have poor thermal conduc- 
tivity. The coke forming ma- 
terials do indeed seem to be more 
suitable for high temperature 
service. Of course in an air en- 
vironment, the gases generated 
by the heating can react chemi- 
cally as can indeed the coke 
residue. Heating experiments 
conducted on plastics thus are 
usually covered by Case IV. 

If the environment ex- 
tremely hot and can deliver very 
large amounts of energy to the 
surface of material for a pro- 
tracted period of time, durability 
of the material must finally be 
related to its ability to absorb 
heat. The heat absorbing ca- 
pacity of a material is, of course, 
merely its integrated specific 
heat from the initial to the final 
temperature. 

At high temperature, reliable 
estimates of the specific heat and 
its integral can be made for any 
material by more or less standard 
physical-chemical methods. These 
integrals have been estimated for 
various materials and presented 
in an earlier articie.? It is shown 
in Table III that organic plastics 
can, in general, be expected to 
have higher heat absorbing ca- 
pacities than any other structural 
material. 
> Compare Plastics—Of course, 
not all plastics behave in the 
same way. Some form liquids on 
heating, others are converted to 
coke-like residues and gaseous 
products. Polytetrafluoroethylene 
(Teflon) can be gasified without 


Compare Plastic’s Ultimate Heat Absorbing 


and Gas Generating Capacities* Table Ill 
Heat Absorption, Relative Gas 
Material Btu. /Lb. Volume 
(CH), (organic plastic). J.............. ae 0.21 


forming either liquid or coke. 
> Important Resins, Fillers—As 
a practical matter, homogeneous 
plastics are not finding applica- 
tion in high temperature service. 
Composites, containing fibrous 
reinforcing material, are usually 
the materials of choice. Ex- 
amples of resins useful in high 
temperature service are: sili- 
cones, phenolics, melamines, ep- 
oxies, polyesters, nylons. Some 
popular fillers: glass, Refrasil 
(high-silica fiber made by H. I. 
Thompson Co.), nylon, and as- 
bestos. 

Amount of reinforcement is 
frequently about 50% by volume 
and, allowing for the differences 
in density, these composites may 
be only 25-35% by weight of the 
plastic itself. Obviously nature 
and distribution of the rein- 
forcement is relevant to perform- 
ance. In fact, it has frequently 
been suggested that in some ap- 
plications the function of the 
plastic is merely to hold together 
small pieces of refractory cera- 
mic which in massive form would 
not be strong enough or resistant 
enough to thermal shock to pro- 
vide a stable structure. 

The data shown in Table II 
show that this is certainly not 
always the case. Furthermore, in 
gas at 1,800 C. both glass and 
Refrasil show Case I behavior and 
the two types of reinforcement 
have equal merit. Nylon melts 
and decomposes so it does poorly. 
At 3,000C. only Refrasil shows 
Case I behavior, and it enhances 
the performance of the compos- 
ite. The Case III behavior of the 
resin becomes important in the 
materials containing glass and 
the higher the resin content the 
better the rating. At 7,000 C. 
all the substances show Case III 
(or Case IV) behavior. Here the 
difference between glass and Re- 
frasil is lost again, and further- 
more the high gas producing and 
energy absorbing capacity of the 
organic material are the control- 
ling factors. 
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PERMOBOND LININGS 


This plant of Olin Mathieson Chemical Corporation 
at McIntosh, Alabama, produces hundreds of tons of 
chlorine daily. Because chlorine and chlorine salt solu- 
tions destroy metal in a matter of hours, the 252 carbon 
steel cells used here are protected with U.S. Permo- 
bond® Linings $5471. This is a special compound of 
Permobond Linings that has been successfully used by 
producers of chlorine for the past several years to pro- 
tect the metal parts in electrolytic amalgam cells. This 
Permobond $5471 is the right lining for all chemical 
processors using this highly corrosive basic chemical. 


Mechanical Goods Division 


25 metal cells are resistant to chlorine 
and chlorinated salt solutions 


Any original equipment can be lined with Permobond 
before delivery. You can also have it put on existing 
equipment—right in your own plant. 


Permobond cannot be compared with any other tank 
lining. That’s why so many major corporations in basic 
chemical manufacturing, chemical processors, and steel 
pickling plants have their equipment lined with it. 
Fast, dependable service is available to you at local 
sources. Contact us at address below. 


United States Rubber 


RUBBER 


Rockefeller Center, New York 20, N.Y. 
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WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


In Canada: Dominion Rubber Company, Ltd. 
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HEAVY DUTY BALL BEARINGS... The ball 
beorings used in these motors are of the high- 
est quality, with more than ample capacity to 
provide long trouble-free service under heavy 
loads. 


BEARINGS CAN BE RELUBRICATED.. . Original 


factory lubrication will last for years in normal 
service—but convenient grease plugs are pro- 
vided to permit relubrication that adds to 
motor life under severe conditions. 


SECURELY SEALED FOR LOW MAINTENANCE 

- Both ends of these motors have running 
shaft seals to keep the bearings clean. Bearing 
housings are effectively sealed to prevent 
escape of grease. 


Wagner Totally Enclosed Motors 
Designed to give you Extra Protection 


Here are motors that will deliver full-rated horsepower under the 
toughest service conditions—that will help you keep your production 
rates up, and give you the kind of dependable, continuous operation that 
is so important to automation. 

Type EP Motors are fully protected against damage from corrosion, 
dust, abrasives, fumes, steel chips or filings. Type JP is explosion proof 
as well—is designed and approved for use in explosive atmospheres. 
Integral ratings, 1 through 100 horsepower, are built in the latest 
NEMA frames, 182 through 445 US, with ribs that add mechanical 
strength and increase the surface cooling area. 

Let your Wagner Sales Engineer show you how these protected motors 
can bring you savings on initial motor costs, maintenance costs, and in 
continuity of operation. 


ABRASIVE 


Branches and Distributors in Ail Principal Cities 


Wasner Electric Corporation 


6407 Plymouth Ave. « St. Louis 14, Missouri 


TYPE EP. 
Standard TEFC 
1 to 100 hp. 


TYPE JP. 
Explosion proof 
1 to 100 hp. 


OTHER FRAME SIZES AVAILABLE IN RATINGS THROUGH 500 HP. 


PROTECTED 
/ 
EXPLOSIVE 
BLEMENTS 
al 


_FIRMS IN-THE NEWS. 


A. LABINE 


FACILITIES 


June’s Top Projects: 


will be around $20 million. 


Texaco is erecting a 2,050-bbl./day sulfuric acid alkylation unit 
and a 600-bbl./day butane isomerization unit at its West Tulsa 
refinery. Units are slated to go on stream by November. 


Fluor Corp. has been awarded contract by Pemex (Mexican 
government’s oil monopoly) for construction of anhydrous 
ammonia and aromatic plants at the Minatitlan refinery. Cost 


Permanente Cement Co. will build a cement plant in the 
Waianae area of Oahu, Hawaii. Construction is scheduled to 
start within five months with completion scheduled for 
August 1960. Cost will be in excess of $12 million, annual 

capacity around 1.7 million bbl. 


Air Products is erecting a $6- 
million plant at Glassmere, 
Pa., near Pittsburgh, for pro- 
duction of high purity liquid 
oxygen, nitrogen and argon. 
Initial operation is scheduled 
for the fall of this year. 


Goodrich-Gulf Chemicals is op- 
erating a new _ $1.3-million 
facility in Port Neches, Tex., 
for producing 15 million 1b./ 
mo. of Ameripol Micro-Black 
synthetic rubber. This is a 
new kind of synthetic made 
by mixing the reinforcing 
earbon black with the latex 
while both are kept in a 
highly turbulent state. Proc- 
ess is said to give 15% longer 
life for rubber in pest 


Consolidated Mining & Smelt- 
ing Co. is starting construc- 
tion on western Canada’s 
first iron and steel smelter 
near Kimberly. The $20-mil- 
lion facility will have a ca- 
pacity over 100,000 tons/yr.; 
first stage will be in produc- 
tion early in 1961. 


British American Oil will spend 


$1.5 million to expand capac- 
ity of its Nevis, Alta., gas 
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processing plant from 15 to 
25 million cu. ft./day. Plant 
is being expanded to process 
the B-A and Imperial Oil 
share of production from the 
nearby Nevis wet gas field. 


Parke, Davis & Co. has con- 


struction under way on a new 
combined Baltimore, Md., 
branch office and warehouse. 
Structure, to be completed in 
early 1960, will contain about 
40,000 sq. ft. 


Hexcel Products has started a 


20% expansion of its Berke- 
ley, Calif., plant through 
leasing of an adjacent 20,000- 
sq.-ft. building. Hexcel is a 
manufacturer of honeycomb 
materials and products. 


Pacific Plastic Products, a sub- 


sidiary of Cutter Laborato- 
ries, will build a $500,000 
manufacturing plant in South 
San Francisco. New plant, 
which will house injection 
molding facility, will replace 
company’s present quarters in 
San Francisco. 


Carl H. Biggs Co., manufac- 


turer of a line of epoxy ad- 


for Chemical 


Drain Valves 


‘The Strafman Drain Valvelis the only 
valve that bannot clog up. {t is so de- 

signed thaf in the closed position the 

| piston or ram extends up into the tank 

thus prevepting any possibility of the 


outlet becoming plugged. 


in the aben position, full] and unob- 
is assured asj the piston 

is drawn into the bonnet feaving 
complet ly open passage for the ma- 
terial passi g through.” 


Write for complete) catalogue 


STRAHMAN 


VALVES, INC. 


16 HUDSON STREET 
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Get more blending in less space... 


SIX MERCHEN FEEDERS IN 120 SQUARE FEET 


Compact W&T Merchen Feeders are easy 
to install and operate in crowded areas— 
can even be ceiling-hung. Space require- 
ments are kept to the minimum without 
sacrificing precise control. 


W&T Merchen Scale Feeders allow more 
efficient use of existing plant space. With- 
out spending money for new space, you 
can increase production . . . regulate 
yield . . . control quality. By installing 
Pneumatic Merchen Scale Feeders, you get 
centralized control as well as recording and 
totalizing of production. 


And your product quality is insured by the 
minute-to-minute accuracy of these feeders 
. . . each formula ingredient is accurately 
fed by weight into your blend. 


Learn how you can save space and money 
with W&T Merchen Feeders. Write to 
Dept. M-43.29 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9. NEW: JERSEY 


WATER ISN'T ENOUGH WASTE 


W&T controlled chlorination saves water and 
lowers treatment costs. You get maximum 
water value and use... even reuse. 


Write for details on the new V-notch chlorinators: 
address Dept. S-137.29 


WALLACE & TIERNAN INCORPORATED 


25S MAIN STREET. BELLEVILLE 9,NEW JERSEY 


FIRMS . . . 


hesives for missile, construc- 
tion and industrial uses, has 
opened a new 12,000-sq.-ft. 
plant in Santa Monica, Calif. 


Westinghouse has signed a final 
contract with Societa Elettro- 
nucleare Italiana of Milan, 
Italy, to supply a nuclear 
steam generating plant for 
the Italian company’s Enrico 
Fermi atomic power project. 
Scheduled to begin operation 
in spring of 1963, plant will 
have a capacity of about 
160,000 ekw. 


General Electric has opened a 
new advanced engineering 
center in Philadelphia, Pa., 
to study new equipment for 
static conversion of electrical 
power. Center houses around 
20,000 sq. ft. of working area. 


Atlantic Research Corp. has 
moved into the major three- 
story wing of its new $1-mil- 
lion headquarters building in 


Alexandria, Va. Other two 
wings will be completed 
shortly. 


Chas. Pfizer & Co. is building an 
addition to its existing ascorbic 
acid plant at Groton, Conn. 
Target date for completion is 
the latter part of 1960. 


Aerosol Techniques has opened 
a new plant in Bridgeport, 
Conn., for manufacture of 
aerosol pharmaceuticals. Fa- 

cility can produce all phases 

of pharmaceuticals, with spe- 
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a ave MOUNTAIN Through Pipeline 


Pulp, coal, chemicals, 

sand and gravel, all are moved 
quickly, efficiently and economically © 
with 


Hydraulic movement of 
materials can be simple, if you 
think in terms of a Morris Type 
CK Pump. A heavy-duty pump, 
with extra-wide clearances to 
handle larger random sizes, the 
Type CK is available in 4”, 6”, 
8”, 10”, and 12” sizes. Engi- 
neered and constructed for long 
wear and resistance to abrasion 
and corrosion the Morris CK is 
available in semi-steel, ni-hard, 
cast steel or stainless alloys. 


With the CK Pumps’ low 
internal velocity, you get less 
turbulence, less abrasion, less 
wear and lower power costs. The 
Type CK features ease of main- 
tenance, with extra clearances 
provided for easy replacement of 
packing . . . impeller readily ac- 
cessible for inspection. 


Morris maintains a nation- 
wide network of centrifugal pump 
specialists, conveniently located 
to serve you. Their years of ex- 
perience are invaluable when you 
plan a pump installation. For 
complete CK Specifications, and 
the name of your nearby Morris 
representative, write .. , 


MORRIS MACHINE WORKS 
BALDWINSVILLE, N. Y. 


SALES OFFICES IN PRINCIPAL PUMPS 


CITIES EXPORT OFFICE: 
50 CHURCH ST., NEW YORK 7, N. Y. 7 
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NIGH PURITY 


cresylics 


OW 


OF CONSOLIDATION COAL COMPANY 


FOR YOU! 


... this brochure on 
high purity CRESYLICS 


Just published, this useful literature is 
complete with product descriptions, spec- 
ifications, and suggested uses. One or 
more of Pitt-Consol’s phenols, cresols 
or cresylic acids may lead you to re- 
duced costs, improved production, new 
products. 

For immediate reference consult 
our insert in Chemical Materials Cata- 
log...To obtain your personal copy 
write us today. 


PITT-CONSOL 
Chemical Company 
101 DOREMUS AVE. + NEWARK 6,N. J, 


A subsidiary of Consolidation Coal Company 


ge 


FIRMS . 


cial emphasis on pharmaceu- 
tical aerosols for inhalation. 


Great Southwest Corp. has op- 
ened the first 200,000-sq.-ft. 
unit of the new distribution 
center complex near Dallas, 
Tex. Plans are for construc- 
tion and operation of an addi- 
tional 600,000 sq. ft. (three 
additional units) within the 
next three years. 


U.S. Radium Corp., Bloomberg, 
Pa., has expanded its facili- 
ties for fabrication of prod- 
ucts utilizing radioactive trit- 
ium. Prototype production of 
special tritium-excited mark- 
ers and light sources is also 
under way. 


Scovill Mfg. Co. has opened a 
new tube mill in New Milford, 
Conn. Operator photo 
above is checking operation 
of a 200-ft. multiple-position 
finish drawing bench. 


Lukens Steel Co. has completed 
the largest single expansion 
of its 149-year history: At a 
cost of $33 million, firm in- 
creased capacity of its Coates- 
ville, Pa., plant by 29% (to 
930,000 ingot tons annually). 
Plate-rolling facility has been 
expanded 40%, making Lukens 
third largest producer of steel 
plate in this country. 


Western Knapp Construction 
Co., San Francisco, has been 
awarded the construction con- 
tract for Federal Uranium- 
Radorock-Gas Hills Uranium’s 
new 522-ton/day uranium mill 
in the East Gas Hills area of 
Wyoming (Chem. Eng., May 
18, 1959, p. 206). 
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WHEN FURNACE ATMOSPHERES 
MUST BE DESERT-DRY... Your gas genera- 


tor manufacturer is quite likely to include a Lectrodryer when a dry 
controlled atmosphere is required. In this way he assures the constant 
dryness so necessary in many metallurgical furnace operations. Lectrodry- 
ers are long on engineering — have the built-in extra capacity that always 
seems to be needed. That’s why they may cost somewhat more in the be- 
ginning, but cost considerably less in the long run. Ask your gas generator 
builder for advice on dry controlled atmospheres. For other drying help, 
write Pittsburgh Lectrodryer Division, McGraw-Edison Company, 
303 32nd Street, Pittsburgh 30, Pennsylvania. 


American Viscose recently 
opened a new distribution 
center for Avisco cellophane 
just outside Dallas, Tex. Fa- 
cilities are designed to pro- 
vide custom service for the 
southwestern states. 


U.S. Steel plans an expansion 
which will nearly double the 
stainless steel tubing capacity 
of National Tube Div.’s EIl- 
wood, Pa., Works. Addition 
will add approximately 40,000 
sq. ft. to the plant. Construc- 
tion will extend over 18-month 
period. 


Fluor Corp. has sold its wholly 
owned subsidiary, Midwest 
Metals, to Hydrometals, Inc., 
of New York, N. Y. Fluor es- 
tablished the company 18 
months ago to develop a proc- 
ess for recovering copper 
powder from copper-bearing 
scrap and converting the 
powder to fabricated prod- 
ucts. Fluor has also pur- 
chased a majority interest in 
a Dutch engineering firm and 
established a new subsidiary, 
Fluor-Schuytvlot in Haarlem, 
Holland. 


Kaiser Aluminum & Chemical’s ® 
stockholders have voted ap- ec ro r er 
proval of the merger of Mex- 


ico Refractories Co. of Mex- 
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CAN TRANSLATE IT!. 


and Boardman-ability can 
iranslate your processing 


equipment problems 
into profits! 
Boardman's history doesn't reach 
as far back into time as the 
alchemical formula above—but it does reach 


BOARDMAN 


back through three generations of experience in 
making diversified metal equipment for the chemical 


processing industry, 


This solid experience has built a backlog of engineering and 
fabricating abilities which anticipate the future. Boardman 
technicians are thoroughly familiar with the newest of alloys, 
Gs well as stainless, carbon and high tensile steels, aluminum and 
wrought iron. Boardman can design, engineer and build 


any chemical process equipment you need. 


If you've forgotten your early history of chemistry, we'll be 
glad to send you a translation of this medieval formula 
above. And if you're looking for fabricating ability combined 
with a thorough understanding of your needs, call 
Boardman for consultation on your project. 


See our insert in the new Wee ™m ca 
Chemical Engineering Catalog, = BOARD N CO. 


pages 859-862 P.O, BOX 1152 * OKLAHOMA CITY 1, OKLA. 


WRITE FOR ILLUSTRATED BROCHURE . . . “WORKING WITH METAL AT BOARDMAN” 


FIRMS .. . 


ico, Mo., into Kaiser. Mexico 
Refractories will operate as 
a division in conjunction with 
Kaiser Chemicals Div. 


Allied Chemical has acquired 
the Harmon Color operation 
of B. F. Goodrich Chemical 
Co. located at Haledon, N. J. 
Says Goodrich: “The organic 
color pigment business fits 
considerably better into Al- 
lied’s operations than ours.” 


OVERSEAS BRIEFS 


Montecatini is licensing Im- 
perial Chemical Industries 
and Shell Chemical Co. to pro- 
duce polypropylene in the 
United Kingdom under Monte- 
catini and Montecatini-Zieg- 
ler patents. Both licensees 
announce that construction 
will start immediately. 


Continental Carbon plans to 
construct a carbon black 
plant in Rotterdam, Holland, 
to cost approximately $2.5 
million which will have an 
initial annual capacity of 
15,000 tons of high-abrasive 
carbon black. Distribution of 
products will be handled 
through the worldwide facili- 
ties of Witco Chemical. 


Tanatex Chemical Corp., 
Kearny, N. J., is one of the 
principal stockholders in a 
new Dutch firm, Tanatex 
Chemical (Holland) N. V., 
located near Amsterdam. 
Company will trade in chem- 
icals for textile, leather and 
paper industries and_ will 
eventually produce these 
chemicals. 


Societa Lepetit of Milan, Italy, 
has started operations in a 
new $2-million pharmaceu- 
tical plant in Mexico City. 
Plant is said to be the largest 
in Central America and will 
supply other Central Amer- 
ican countries besides Mex- 
ican markets. 
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SAVE ON 
SPARE PARTS 
INVENTORY! 


High degree of interchangeability of parts on Goulds Fig. 3405 
single-stage and Fig. 3305 two-stage Centrifugal Pumps helps 
you save four ways: 

1. You cut down your spare parts inventory. 

2. You can make changes in the field to meet new requirements. 
3. Off-the-shelf delivery of standardized parts. 

4. You can get lower initial cost, due to standardization of 
parts during manufacture. 

Just three shaft and rotating parts assemblies provide for 
41 sizes of these two popular pumps. You cut spare parts inven- 
tories up fo 91%, save the cost of unnecessary overstocking. 

Up to 82 pump combinations are possible—considering right- 
and left-hand rotation—and rotation can be changed in the 
field due to unique sleeve locking device (patented). Mounting 
dimensions and motor drive bedplates are standardized to 
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See how just 3 groups of parts fit 41 pump sizes! 


Just 3 groups of shafts, sleeves, 
bushings, glands, packing, ball 
bearings, bearing shell, end 
caps, closures and gaskets for 
Goulds Fig. 3405 and 3305 
pumps to fit 41 pump sizes. 


facilitate changing without the additional expense of drilling 
and tapping. 
And... you get all of this at low cost! Standard parts make 
manufacture less costly. Goulds passes on the savings to you. 
Find out how this maximum interchangeability can save you 
money by sending for Bulletins 721.6 and 722.6, or ask your 
nearest Goulds representative. 


GOULDS PUMPS, INC., Dept. CE-69, Seneca Falls, N. Y. 
PUMPS FOR INDUSTRY 
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Continoys Univeral joint 
flexible .shoft reach rod 


Typical station arrangements 


Remote control for valves 


In recent years, increasing numbers of manual remote con- 
trols have been installed in industrial power plants and on 
nuclear reactors. These systems are popular because they 
eliminate a great deal of hazardous climbing and permit 
relatively inexpensive control of a number of widely scattered 
valves. 

Stow Manufacturing Co. makes a complete line of these 
controls, including: flexible shafting, universal joints and 
geared joints. These controls also include standard remote 
stations, intermediate connections and valve couplings for 
both flexible shafting and reach rods. 

Typical installations of this equipment are shown above. 
Sketch “A” shows a flexible shaft that can be used up to 
100 ft. in length and is available in sizes up to 1-5/8” 
diameter. Sketch “B” is an installation using geared joints 
that operate in any angle through 340°. 

For complete design data on all sizes of standard flexible 
shafts, geared joints and terminals, write for Design Manual 
553. 


STOW MANUFACTURING CO. 


121 Shear Street, Binghamton, N. Y. 
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Engineering Institute of Canada, 
annual meeting. 
June 8-10 Toronto, Ont. 


American Material Handling Society, 
national conference, leveland 
Auditorium. 

June 9-11 Cleveland, Ohio 


Material Handling Institute, annual 
exposition, Cleveland Auditorium. 
June 9-12 Cleveiand, Ohio 


Instrument Society of America, 2cnd 
International Symposium on Gas 
Chromatography, Kellogg Center 
for engineering Education. 

June 10-12 *East Lansing, Mich. 


American Society of Mechanical En- 
gineers, semiannual meeting, 
Chase-Park and Plaza Hotels. 
June 14-18 St. Louis, Mo. 


Manufacturing Chemists Assn., 87th 
annual meeting, The Greenbrier. 
June 11-13 

White Sulphur Spa., W. Va. 


Technical Assn. of the Pulp and 
Paper Industry, New York Sec- 
tion, annual meeting, Whiteface 


Inn. 
June 11-13 Lake Placid, N. Y. 


American Nuclear Society, 5th an- 
nual meeting, Civic Auditorium. 
June 15-17 Gatlinburg, Tenn. 


Industry Gas Chomatography 
Course, University of California. 
June 15-17 Los Angeles, Calif. 


Gordon Research Conference: Sepa- 
ration and Purification, Colby 
Junior College. 

June 15-19 New London, N. H. 


American Society for Engineering 
Education, annual meeting, Car- 
negie Inst. of Technology. 

June 15-19 Pittsburgh, Pa. 


Canadian Pulp and Paper Assn., 
Technical Section, summer meet- 
ing, Manoir Richelieu. 

June 17-20 Murray Bay, Que. 


National Society of Prefessional 
Engineers, annual meeting, Com- 
modore Hotel. 

June 17-20 New York, N. Y. 


American Society for bie Ma- 
terials, annual meeting, Chalfonte- 
Haddon Hall. 

June 21-26 Atlantic City, N. J. 


Canadian Gas Assn., annual meet- 
ing, Empress Hotel. 
June 22-24 Victoria, B. C. 


Air Pollution Control Assn., annual 
meeting, Hotel Statler. 
June 22-26 Los Angeles, Calif. 


American Assn. of Cost Engineers, 
3rd annual meeting, Carnegie Inst. 
of Technology. 

June 24-26 Pittsburgh, Pa. 


Instrument Society of America, 2cnd 

Instrumentation Sym- 
sium. 

une 24-26 Idaho Falls, Idaho 


(Continued on p. 150) 
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The Ultimate Test 


The ultimate test of quality in stainless steel bars 
takes place in screw machine production, 
where every bar is literally cut to pieces. 


The Perry-Fay Company, Elyria, Ohio, a leader in 

screw machine production, has been subjecting 

J&L bars to this demanding production-line test for 
more than a year, without a single failure, without 

a single reject. Perry-Fay reports: “We consistently get 
superior surface finish, closer tolerances, fully formed 
rolled threads with J&L stainless bars.” 


Caref il is the key to J&L quality. 


ul attention to every production deta 


Whether you need stainless steel bar stock for 
high-speed, high-production operations, or a 

single bar for extraordinary requirements, turn to J&L. 
J&L leads the industry in melt shop standards for 
stainless steel, the point where quality starts—and 
new production profits begin. 


WK Plants and Service Centers: STA i i¥ LE SS 


Los Angeles Kenilworth (N. J.) Youngstown « Louisville (Ohio) Indianapolis Detroit SHEET + STRIP +> BAR WIRE 


Jones & Laughlin Steel Corporation + STAINLESS and STRIP DIVISION «+ Box 4606, Detroit 34 
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CALENDAR . 


Forest Products Research Society, 
national meeting, St. Franc 


otel. 
June ‘28-July 3 San Francisco 


Gordon Research Conference: Poly- 
mers, Colby Junior College. 
July ‘6-10 New London, N. H. 


Society of Chemical Industry, 78th 
annual meeting. 
July 6-11 ‘Glasgow, Scotland 


Foundation for Instrumentation 
Education-American Institute of 
Chemical Engineers, summer con- 
ference: process dynamics, Case 
Inst. of Technology. 

July 6-24 Ohio 


Gordon Research Conference: Or- 
ganic Reactions and Processes, 
New Hampton School. 

July 13-17 New Hampton, N. H. 


Chemical Society of London, sym- 
posium on fluorine chemistry. 
July 15-17. Birmingham, England 


Gordon Research Conference: Radi- 
ation Chemistry, New Hampton 


School. 
July 27-31 New Hampton, N. H. 


Gordon Research Conference: Or- 
ganic Coatings, Colby Junior Col- 


lege. 
July 27-31 New London, N. H. 


National Soybean Processors Assn.- 
American Soybean Assn., joint an- 
nual meeting, Sheraton-Jefferson 
Hotel. 

Aug. 10-12 St. Louis, Mo. 


American Pharmaceutical Assn., an- 
nual meeting. Netherland-Hilton 
Hotel. 

Aug. 16-21 Cincinnati, Ohio 


Gordon Research Conference: 
Chemistry and Physics of Metals, 
Kimball Union Academy. 

Aug. 17-21 Meriden, N. H. 


Technical Assn. of the Pulp and 
Paper Industry, 10th Testing Con- 
ference, Multnomah Hotel. 

Aug. 18-21 Portland, Ore. 


American Rocket Society, sym- 
posium: Gas Dynamics, North- 
western University. 

Aug. 24-26 Evanston, Ill. 


Gordon Research Conference: In- 
strumentation, Colby Junior Col- 


lege. 
Aug. 24-28 New London, N. H. 


Chemical Institute of Canada, Physi- 
cal Chemistry Div. meeting, Mc- 
Master University. 

Aug. 30-Sept. 1 Hamilton, Ont. 


Assn. for Computing Machinery, 
national meeting, Mass. Institute 
of Technology. 

Sept. 1-3 Cambridge, Mass. 


Cryogenic Engineering Conference, 
University of California. 
Sept. 2-4 Berkeley, Calif. 


American Society of Mechanical En- 
gineers, International Air 
ST. Louls, itt. Congress, Statler - Hilton 
EMERYVILLE, CAL, Sept. 9-10 New York, N. Y. 


American Society of Mechanical En- 
gineers, Wood Industries Div., na- 
tional meeting. 

Sept. 10-11 Portland, Ore. 
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Pure Chromium Oxid ae 
and 
Hydrated Chromium Oxid 
yorated Unromium Uxides 
a Most stable of the green pigments. Unaffected by acids, — 
alkalis; vehicles, and solvents. Non-fading. 
temperatures.’ Use them in applications requiring 
coverings, roofing granules, building materials, etc. 

Use the 2 hydrated chromium oxides for obtaining 

provide you with full technical data and samples, or 
a “aaa Dept. 62, ee & Co., Easton, Penna. 

‘4 
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Louisville Dryer—10 feet in diameter, 
10 stories long! 


Turn a ten story building on its side, and there’d 
be room to spare on either end of this huge 
pit lathe at Sharon, Pennsylvania where this 
10’ x 110’ Louisville Dryer was fabricated. 
This lathe is used for machining the reinfore- 
ing bands onto which are mounted the forged 
steel tires. This careful workmanship assures 
concentricity of the completed dryer shell—a 


Process Equipment Division 


GENERAL AMERICAN TRANSPORTATION 
135 South LaSalle Street, Chicago 90, Illinois 
Offices in Principal Cities 


primary factor in efficient seal operation. 

Every Louisville Dryer is especially designed, 
manufactured, assembled and installed for its 
specific task. 

If you have a problem involving process equip- 
ment, call or write our equipment specialist in 
your area. Here, as in so many fields, you’ll find 
IT PAYS TO PLAN WITH GENERAL AMERICAN. 


PROCESS EQUIPMENT 
OIVISION 


‘(i 


Louisville Dryers 


In Canada: Canadian Locomotive Co., Lid., Kingston, Ontario tact 
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a Quality String 
to Your Bow... 


WALLINGFORD 
Stainless Strip and 
Tubing 


If you are aiming at new design 
or performance targets for your 
stainless steel products — or parts 
— Wallingford can add an important 
quality string to your bow. 
Every pound or inch of Wallingford 
Stainless Steel Strip and Tubing is of 
consistent, unmatched quality, because 
Wallingford produces tonnage on a 
laboratory basis. Exacting standards — 
unsurpassed in the industry — are 
maintained by utilizing the most 
advanced production control methods 
and facilities yet developed. Tensile tests, 
X-ray diffraction studies, automation gaging, 
laboratory samplings, and many other tests and 
techniques assure super-quality. 

Are you presently getting this “quality insurance” when you 
steel? If not, contact The Wallingford Steet 
o., Wallingford, Conn., for further data and a copy of 

our latest data book. 


THE WALLINGFORD STEEL CO. 
Progress in Metals for over 37 Years 
WALLINGFORD, CONN., U.S.A. 


COLD ROLLED STRIP: Super Metals, Stainless, Alloy 
WELDED TUBES AND PIPE: Super Metols, Stainless, Alloy 


NEW EQUIPMENT . 


(Continued from p. 68) 


from one type to the other by 
simply substituting liquid-end 
assemblies. 

Free-floating ball-check 
valves, enclosed in precisely di- 
mensioned cages, are stacked 
vertically within the liquid-end 
housing; this arrangement gives 
improved flow characteristics, 
and allows easy removal of the 
valves for cleaning. 

Standard models range in ca- 
pacity from one drop every 13 
strokes to 1,000 gph., at dis- 
charge pressures to 10,000 psi. 
Material specifications for 
wetted and nonwetted parts en- 
compass a wide diversity of 
metals and plastics to allow 
selection of the proper pump 
for the required application.— 
Clark Cooper Co., Inc., Palmyra, 
N. J. 68D 


Journal Bearings 


Made of Pyroceram. Show 
excellent form in tests. 


Pyroceram journal bearings, 
introduced by Corning Glass 
Works, are capable of running 
with various metal shafts at op- 
erational loads under highly 
corrosive conditions. Corning 
says the bearings will neither 
contaminate nor be affected by 
most chemical fluids. 

Tests showed that when a 
Pyroceram bearing part was run 
against itself or against cur- 
rently accepted bearing metals, 
it showed less friction, less 
wear and less surface damage 
than other standard bearing 
materials. The tests were run 
in several corrosive fluids, in- 
cluding ferric chloride, nitric 
acid and hydrogen peroxide.— 
Corning Glass Works, Corning, 
152A 
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DUST CONTROL NEWS 


Shipping Containers 


Radioactive wastes move 
over normal rail routes. 


Nine massive shipping con- 
tainers for transporting fis- 
sionable material and radioac- 
tive waste over normal shipping P 
routes without radiation danger bb 
are being produced for E. I. DAY AC” 
du Pont de Nemours & Co. Each 


75-ton unit sandwiches 83-in. of Reverse Jet 


chemically pure lead between 

3-in. plates of stainless-clad i 

steel to achieve the rigidity, Dust Filter 

strength and radiation-shield- 

ing properties required. available housed or unhoused — (Licensed by 
Welded to the outer surfaces 

of the vessel are solid stainless 

fins, 4 in. high, placed 14 in. 

Better Dust Control Systems Cost Less When 


area necessary to dissipate heat They Include a DAY “AC” Reverse Jet Filter! 


generated inside the cask. — 
O. G. Kelley & Co., Boston, {2 Filtering rates for a DAY “AC” are 10 to 20 cubic feet 


Mass. 153A j of air per square foot of filter media. These are about 
Less five times — than 7 style filters. ay — you 
maximum filtration from a minimum filter invest- 
equipment ment. Because virtually 100% of the DAY “AC” is op- 
needed _ erating at all times, no money is wasted on intermittent 
i or standby units. One DAY “AC” will filter and keep 

separated, dusts from up to 10 different sources! 


You know all equipment requires normal inspection 
and care. But you'll find many DAY filters have been 
on the job for 5, 6, 7 or even 8 years that have had no 
repairs whatsoever. In short, the Day “AC” is built to 
last! They have an “appeiite” for work and a reputation 
for dependability and long life. 


Because of smaller diameter felt filter tubes the DAY 
Car Shaker Less space “AC” gives you a greater air handling capacity in less 
needed space. DAY “AC” filters occupy up to 50% less space 
Smaller unit for the smaller —an important consideration for plants of any size! 


producer. : 
The real “pay off” on DAY “AC” filters is their ability 


Allis-Chalmers has recently filteri to clean dust laden air with near perfect efficiency! 
expanded its line of car shakers tering Even “tough” materials such as carbon black or atomic 
for unloading granular mate efficiency __ energy materials are filtered with optimum effectiveness. 
rials from open, hopper-bottom For additional information about the DAY “AC” reverse jet dust filter write 
gondola railroad cars. The new toDAY for Bulletin F-75. It also contains pages of useful air engineering data. 
shaker, a 34-ton unit, will un- 
load the same materials handled Ve DAY Company 
by the line’s 5-ton unit—the un- 
loading time, however, will be SOLD in UNITED STATES by <S%*!/+, MADE and SOLD in CANADA by ? 
i The DAY SALES Company ~ The DAY Company of Canada Limite 
856 Third Avenue N.E. Rexdale (Toronto), Ontario, Canada 
aid Pp 13, Cowan Ft. William, Ontario, Canada 


and driven by a 10-hp. motor 
4 P ; Representatives in Principal Cities 


the shaker eliminates the need 
for men in or near the car. Ac- 
ee oa EQUIPMENT ONLY OR A COMPLETE SYSTEM 
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the most 
economical 
inert gas 


Carbon dioxide is a truly versatile chemical: a solid or liquid 
refrigerant . . . a pressure-producing and carbonating agent ...a 
chemical that reacts with a select number of substances . . . and, 
in apparent contradiction to its chemical uses, a low-cost inert gas 
with a wide range of applications, many of which have hardly 
been exploited. These inerting applications, in fact, may well 
eventually overshadow the generally accepted ones. Although CO, 
cannot be used in all inert gas applications, it can be used in many 
cases just as effectively as the more costly and less easily handled 
“elemental”’ inerts: argon, nitrogen, etc. 


FOR EXAMPLE, HERE ARE JUST A FEW CO, INERTING USES: 


Blanketing explosives and combustibles . . . solvent dewaxers . . . alkyd 
resins (while also providing sufficient pressure for agitation)... within 
vessels to eliminate oxidation, skinning or bacterial growth from such 
materials as paints, varnishes, tall oils, etc. 

Purging vessels prior to filling with special materials ... lines, holders, tanks, 
etc., while under storage or being emptied . . . hydrogen-filled gen- 
erators during repairs . . . gasoline and oil tanks, etc., under repairs. 


Pressure transference of combustibles of all types without pumps. 
Shielding welding arcs. 
Reducing fire and explosion hazards while materials undergo grinding and 


pulverizing. CO, also reduces temperature of materials prone to 
soften during these operations. 


Mathieson CO, comes in a variety of forms and quantities ranging 
from 50-lb. cylinders and dry ice to 24- and 30-ton tank cars for 
direct unloading to your process. Why not contact an Olin Mathie- 
son representative soon for an informative discussion? CO2 may 
offer you important savings or process improvements. 


HERE ARE SOME OF THE IMPORTANT 
CHARACTERISTICS OF CO, VAPOR 


Molecular weight ....... .44.004 

Specific Gravity ....... . . 1.527 (when air equals 1) 
1.557 (when N2 equals 1) 

. 0.114 Ib/cu. ft. @ 70° F. 


Absolute density .. 
. . 0.590 (air equals 1) 


Thermal conductivity . 
Specific heat ..... . 0.19 to 0.21 BTU/Ib 

° . 8.79 @ 70° F. 

° . . 852.5 psia @ 70° F. 

$0.455 (CO, costing $.04/Ib) 


Volume, cu. ft./Ib .. 
Pressure, saturated . 
Cost, 100 cu.ft. .. 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
MATHIESON CHEMICALS DIVISION . BALTIMORE 3, MD. 


NEW EQUIPMENT . . . 


the unit is ideal for industries 
unloading 4 to 5 cars per day 
of granular materials. — Allis- 
Chalmers Mfg. Co., Milwaukee, 
Wis. 153B 


Stainless Fittings 


Align easily with pipe for 
quick jointing. 


Swivel-type flanges and long 
tangents are features in a new 
line of light-wall, stainless steel 
fittings for nominal-tempera- 
ture, low-pressure, noncriticial 
process piping. Low in cost, the 
fittings come in sizes 3 to 4 in., 
Schedule 5S and 10S. — Tube 
Turns Div., Chemetron Corp., 
Louisville, Ky. 


Side Transfer System 


Smaller aisle space means 
more storage area. 


A new side transfer loading 
system may solve problems of 
materials handling and storage 
in areas where floor space is at 
a premium. Called STOW (Side 
Transfer Optimum Warehous- 
ing), the system makes use of 


RA a fork-truck attachment that 
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CRYOGENICS 


How Lukens Application Research helps you 
find the right steel plate for the job 


If your assignment is designing equipment 
for extreme low temperature service —our 
Application Engineering staff can help you. 
They research problems of every descrip- 
tion from the design stage right through to 
how the equipment has performed for years 
after its installation. 

Missile components and liquefied gas 
tanks would be dangerously susceptible to 
cracking if made from ordinary steel. Seek- 
ing economical metals for such applications, 
Lukens engineers began years ago to watch 
the performance of nickel bearing alloys in 
a variety of low temperature equipment. 
Result: a broad understanding of metal be- 
havior at various low temperature levels. 

Examples: In the storage of liquefied oxy- 
gen, a tank of Nine Nickel steel provided 


more than eight years of trouble-free per- 
formance. Suitable to minus 320°F. service 
the steel showed no signs of cracking when 
removed for inspection. In frigid chambers 
for testing high altitude aircraft, 21/2 percent 
nickel steel is standing up well under pres- 
sures as high as 7,000,000 pounds. And in 
arctic locomotives operating at tempera- 
tures to minus 50°F. on rugged mountain 
roadbeds, main structures of Lukens “T-1” 
Steel have required no maintenance what- 
soever. 

Lukens Application Engineers know these 
cases ... plus many more. If your assign- 
ment is cryogenics, why not let it be our 
assignment, too? Contact Manager, Appli- 
cation Engineering, H69 Services Building, 
Lukens Steel Company, Coatesville, Pa. 


ASK FOR LUKENS NINE NICKEL STEEL BULLETIN 
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Helping Industry 
Choose Steels 
That Fit The Job 
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NEW EQUIPMENT . . . 


permits truck operators to pick 
up or discharge unit loads with- 
out the usual 90-deg. turn. This 
attachment fits any standard 
fork-lift truck. 

STOW can cut aisle width to 
as little as 5 ft. The attachment 
handles pallets as well as skids, 
wire containers, and other ma- 
terials normally requiring a 
fork truck for warehousing.— 
Equipment Manufacturing, Inc., 
Detroit, Mich. 154B 


“I don’t care if it 
does do the trick 
in your attic!” 


KEN 


Fire the 
bucket brigade! 


Highest pump- 
ing efficiency, 
with faultless 
corrosion resist- 
ance. Hard rub- 
ber casing and 
impeller; Has- 
telloy C shaft. 
80 gpm. Bul. 
CE-55 


Conveying System 


Sound barrier holds flow 


Liquids never 
touch metal in 
Ace diaphragm 
valves! Rubber 
or plastic-lined 
cast iron, or 
solid plastic 
bodies. Sizes 4% 
to 6”. Ask for 
facts. 


High-impact, 
rubber-plastic, 
most economi- 
cal for average 
chemicals. to 
6”. Screw or sol- 
vent welded fit- 
tings. Valves 4 
to 2”. NSF- 
approved. Bul. 
80A, 


No time for passing the bucket 
when corrosion threatens. With one 
quick decision you put an end to 
85 to 100% of these problems. Just 
specify Ace chemical-resistant plas- 
tic piping and rubber-protected 
equipment. The long-term cost is a 
drop in the bucket. American Hard 
Rubber Company’s 108 years of 
experience is at your service. 


or socket-weld 
fittings. Valves 
Y% to 2”. NSF- 
approved. Free 
Bul. CE-56, 


ACE... equipment of rubber and plastics 


AMERICAN HARD RUBBER COMPANY 


DIVISION OF AMERACE CORPORATION 


Ace Road * Butler, New Jersey 


constant in blowing lines. 


A radically new system for 
pneumatic conveying is claimed 
by the manufacturer to be far 
superior to present, conven- 
tional methods. Known as the 
Simon Sonic conveying system, 
the development eliminates the 
necessity of providing a sepa- 
rate compressor for each blow- 
ing line. 

Key to the new system’s capa- 
bilities is a valve that, when 
installed in a blowing line, 
keeps the resistance of the line 
constant irrespective of the 
load. The valve consists of a 
convergent-divergent nozzle so 
proportioned that air passing 
through it reaches the velocity 
of sound. With a Sonic valve 
interposed between a _ loaded 
line and the compressor, any 
pressure wave traveling to- 
wards the compressor as a re- 
sult of load change is halted 
at the valve’s throat. Thus, 
whereas air flow in the lines of 
conventional systems decreases 
with increased load because of 
compressor characteristics, air 
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flow through the Sonic valve re- 
mains constant.—Simon-Carter 
Co., Minneapolis, Minn. 156A 


Bayonet Heaters 


Tantalum units have long 
life expectancy. 


Tantalum bayonet heaters 
having heat transfer rates seven 
to eight times greater than 
those obtained with conven- 
tional bayonet heaters are now 
offered on a normal delivery 
basis. Life expectancy of the 
heaters under normal service is 
expected to be 20 yr., according 
to company officials. All seams 
are butt-welded, using the inert- 
gas arc method to eliminate 
weld contamination. 

Wall thickness of the new 
unit is 0.013 in. The 13-in. di- 
ameter bayonets are stocked in 
1-, 2-, 3-, 4- and 5-tube bundie 
combinations; standard lengths 
are 12 to 72 in. Custom 2-in. 
diameter models are also avail- 
able. The heaters can accom- 
moderate internal pressures of 
100, 150 or 200 psi., depending on 
model. — The Pfaudler Co., 
Rochester, N. Y. 157A 


BRIEFS 


Scraper for conventional disk 
filters folds or contours to 
the bellow of the filter bag. 
This assures complete cake 
discharge, even of very thin 
cakes. Wear on filter media is 
minimal.—Peterson Filters & 
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Lite in excited states... 


“Have you seen 
the pipe inspector?” 


How Ace keeps 
you out of 
the tight spots 


We admire men who jump right 
into the tough problems, but our 
business is eliminating problems 
completely. That is, problems of 
corrosion and contamination in pip- 
ing, valves, pumps, tanks, and the 
like. Good equipment keeps you 
always in the clear. Our 108 years 
of experience is at your service. 


Ace chemical- 
resistant rubber- 
lined steel pipe 
best for high- 
pressure, big 
sizes, or abra- 
sives. Pipe, fit- 
tings and valves 


Highly efficient 
WE pump. Ca- 
pacity to 360 


ful 


= top quality, 
e 


m. Cast iron, 
lly protected 


mical resist- 


ant hard rubber 
lining. 


Variety and qual- 


ACE 


Design assist- 

ance and facili- 

ties for molding 

special fittings, 

pump parts, etc., 

of plastics or 

hard rubber. 

Also large hand- 

fabricating fa- 
cilities, 


ity to match any 
plastic piping. 
Riviclor PVC, 
Ace-Ite rubber- 
plastic, Parian 
poly, Ace Saran, 
Tempron high 
temperature 
nitrile, hard rub- 
ber-lined steel. 


processing equipment of rubber and plastics 


DIVISION OF AMERACE CORPORATION 
Ace Road * Butler, New Jersey 


AMERICAN HARD RUBBER COMPANY 


“et 

STEEL 

Sig 

PUMPS 

CUSTOM 

OR HAND BUILT? 

2 

j 
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NEW EQUIPMENT. . . 


Engineering Co., Salt Lake 
City, Utah. 157B 


Optical pyrometer measures and 
records extremely high tem- 
peratures with milliseconds 
response time. The device can 
detect surface changes in 
temperature over an area of 
g-in. dia. in the range of 1,400 
to 3,000 C.— Aveo Research 
and Advance Development 
Div., Wilmington, Mass. 158A 


Flowmeter has an accuracy that 
is unaffected by variations of 
fluid viscosity from 100 to 750 
SSU. Called the Tell-Tale, 
the unit is available in five 
maximum capacities, from 10 
to 200 gpm. Maximum work- 
ing pressure is 5,000 psi.— 
The Rosaen Co., Hazel Park, 
Mich. 158B 


Centrifugal pumps and valves 
made of commercially pure 
titanium are available on 
order for corrosion service. 
Pumps will be offered with 
capacities from 4 gpm.; Durco 
Type K “Y” valves in sizes 
from 1 to 4 in.; Type “F” 
plug valves from ;{ to 3 in.— 
The Duriron Co., Dayton, 


Chemical-handling accessories, made 
of “Teflon”* by Raybestos-Manhattan, 
are the answer to many of your more 
difficult problems. 

“Teflon” shows no reaction to 
chemicals—except for fluorine gas 
and chlorine trifluoride, both at high 
temperatures, and molten alkali met- 
als. Impervious to all known indus- 
trial acids and caustics. Can be kept 
in continuous service in a wide tem- 
perature range. 

Another valuable plus for you: 
R/M’s strict quality control and pre- 


cision workmanship. You can depend 
on R/M “Teflon” products: solid and 
envelope gaskets, sheets, rods, tube, 
tape, expansion joints, flexible cou- 
plings, stuffing box and valve stem 
packings, Vee-Flex packings, solid and 
braided packings. 

R/M’s engineers have amassed a 
wealth of experience in manufactur- 
ing packings and gasket materials to 
meet the most exacting requirements 
of the chemical industry. This experi- 
ence is at your disposal any time— 
write R/M Packing Division. 


R/M MAKES A COMPLETE LINE OF MECHANICAL PACKINGS—including Vee-Flex,® Vee-Square,® 
Universal Plastic and “versi-pak’*®; GASKET MATERIALS; “TEFLON” PRODUCTS. SEE YOUR R/M DISTRIBUTOR. 


*A Du Pont trademark 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


RAYBESTOS-MANHATTAN, INC., Mechanical Packings e« Asbestos Textiles ¢ Industrial Rubber « Engineered Plastics 
Sintered Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment e Brake Linings 
Brake Blocks Clutch Facings Industrial Adhesives Bowling Balls Laundry Pads and Covers 
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Equipment Cost Indexes .. . 


Sept. 
1958 


Industry 
Avg. of all 


Process Industries 


Cement mfg. 

Chemical 

Clay products 

Paint mfg. 

Paper Mig, ....<... 

Petroleum ind. 

Rubber ind. ........ 230.3 
Process ind. avg.. 228.6 


Related Industries 
Elec. power equip. .. 
Mining, miling 
Refrigerating 
Steam power 


236.0 


Dec. 
1958 


231.3 


223.7 
232.7 
217.4 
219.7 
223.1 
224.2 
227.8 
230.6 
228.8 


236.4 
234.1 
260.6 
218.4 


Compiled quarterly by Marshall and Ste- 
vens, Inc., of Ill., Chicago for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
124—6 for method of obtaining index num- 
bers; Feb. 23, 1959, pp. 149-50 for annual 


averages since 1913. 
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HEAT PUMPS 
PROVE THE 


CuemicaL 1, 1959 


Bridgeport Brass Admiralty tubes are the 


heart of the Prop-R-Temp Heat Pump of Typhoon 
Heat Pump Company, a Division of HUPP Corporation. 


This remarkable Prop-R-Temp Heat Pump, a product of Typhoon Heat Pump 
Company , Tampa, Florida, heats, cools and dehumidifies. A key part of this 
unit is the tube-in-tube condenser coil which transfers heat from water to 
refrigerant, or reverse. This unique circular or rectangular coil consists of six 
%” O D Bridgeport Admiralty tubes nestled inside a larger, 1%” O D Admiralty 
tube. The six smaller tubes are inserted into a straight length of larger tube and 
then coiled or bent on blocks of various radii. This fabricating method requires 
closely controlled physical properties of tube to avoid distortion. The a 
and number of coils—whatever their size—is subjected to a test of 1,000 Ibs. 
pressure before being accepted for application. 


Years ago, trouble was frequently experienced due to copper tube failure or 
excessive scaling caused by highly corrosive waters in certain localities. This 
failure was pre 3 since,when it occurred, it was necessary to replace the entire 
condenser. 
Bridgeport came up with the answer— Admiralty tubes. Since the switch, over 
,000 Typhoon heat pumps have gone into service without one instance of tube 
failure due to corrosion in sizes varying up to 1,000,000 BTU’s. 
Here again is an example of how standard Bridgeport alloys overcame special 
fabricating and corrosion problems. It’s also an example of why it pays to take 
advantage of Bridgeport’s outstanding metals know-how. Call in the Man from 
Bridgeport, today. Tews a Sales Office near you. Or write to Dept. 5006. 


BRIDGEPORT BRASS COMPANY 


Bridgeport 2, Connecticut « Sales Offices in Principal Cities 


Specialists in Metals from Aluminum to Zirconium 


a ZO 
aby. 
| 
159 ve 
a 


CUSTOMER'S 


This high capacity Amplitrol “packaged” 
unit bolts directly to the hopper flange. 
Feeds to conveyors, crushers, screens, 
blenders, other process equipment. 


Nuclear Processing Updated 


PROCESS CHEMISTRY, Vol. 
2. (SERIES III OF PROGRESS 
IN NUCLEAR ENERGY) Ed- 
ited by F. R. Bruce, J. M. 
Fletcher and H. H. Hy- 
man. Pergamon Press, 
Inc., New York. 579 pages. 
$17.50. 


Here is the second in a series 
on chemical processing in the 
nuclear industry. The first vol- 
ume is packed with information 


‘New Amplitrol 


“Feeder-Hopper Bottom Package” 
Reduces Design, Installation Costs! 


For the first time a feeder is offered as part of a 
complete pre-engineered feeder-hopper bottom 
package. When you design with Carrier Ampli- 
trol feeders, you merely design a hopper flange 
to bolt to the packaged unit. This saves you both 
engineering design and installation costs! 


This preassembled packaged unit is built around 
the revolutionary new Amplitrol feeder — first 
mechanical vibrating feeder with variable, step- 
less control—and includes the hopper bottom, 
flanged hopper connection, skirt plates, regulating 
gate, isolation and suspension supports. 


The feeder-hopper bottom unit is offered in two 
models—one for high capacity applications and 
one for maximum control. 


Amplitrol’s exclusive long-stroke drive handles 
higher capacities by automatically compensating 
for headload. This allows larger hopper openings, 
reduces bridging and hang-up. The simple, fast- 
responding pneumatic control system operates 
manually or in automatic response to any stand- 
ard process instrumentation. 


Send for new Bulletin No. 591 describing Amplitrol “package” in 
detail. Carrier Conveyor Corporation, 212-A N. Jackson St., Louisville, Ky. 


declassified for the 1955 Geneva 
Conference, while this latest vol- 
ume reports the progress since 
1955. It’s a very complete expo- 
sition of chemical process infor- 
mation in the nuclear field. 

Just as the chapter authors are 
recognized authorities in the 
fields they write about, the edit- 
ors are equally authoritative: 
F. R. Bruce of Oak Ridge Na- 
tional Laboratory, H. H. Hyman 
of Argonne National Laboratory 
and J. M. Fletcher of Harwell. 

Chapters on uranium and 
thorium ore processing and ura- 
nium hexafluoride production are 
particularly timely in view of 
recent industry development ef- 
forts. J. W. Ullman’s chapter on 
the fuel cycle gives a complete 
summary of the factors effecting 
fuel cycle costs. Other chapters 
on solvent extraction, ion ex- 
change and nuclear waste reproc- 
essing give details of recently de- 
veloped processes.— JAK. 


The Political View 


THE ATOM AND THE EN- 
ERGY REVOLUTION. By Nor- 
man Lansdell. Philosophi- 
cal Library, Inc., New 
York. 200 pages. $6. 


What will be the impact of 
atomic energy in the next fifty 
years? Norman Lansdale shows 


CARRIER 


NATURAL-FREQUENCY’ 
VIBRATING EQUIPMENT 


Engineering Specialists in Vibrating Equipment 


CONVEY @ FEED 
DEWATER @ SCREEN 


DISTRIBUTE @ ELEVATE 
@ FLATTEN BAGS 


COOL @ AGGLOMERATE 
DRY @ SCALP @ COAT 


in his book, “The Atom and the 
Energy Revolution,’ how the 
development of atomic power may 
change the balance of world trade 
and the power industry’s relation 
to the government. 

Lansdale summarizes the cur- 
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rent energy resources and de- 
mands, country by country, and 
intimates the political results of 
the race for power. One chapter 
in his book gives an up-to-date 
summary of atomic power devel- 
opment in each country, while an- 
other gives the details of the 
maze of political and industrial 
organizations in atomic energy. 

Here is a book that will inter- 
est the engineer who wants to get 
the complete picture of the nu- 
ciear industry from a political 
standpoint. It is not written to 
enlighten the reader in nuclear 
technology. The brief chapter re- 
lating the principles of fission 
power is written with almost in- 
sulting simplicity. —JAK 


BRIEFLY NOTED 


ASTM STANDARDS ON SOAPS AND 
OTHER DETERGENTS. 256 pp. 
American Society for Testing 
Materials. 1916 Race St., Phila- 
delphia 3, Pa. $3.50. Contains 
40 standards, 11 of which are 
new, revised or have had their 
status recently changed. 


JOURNAL OF APPLIED POLYMER 
Science. Edited by Herman 
Mark, L. Bateman, J. H. Dillon, 
M. Morton and F. Patat. Inter- 
science Publishers, Inc., 250 Fifth 
Ave., New York 1, N. Y. Annual 
rate, $35. Now being published 
bimonthly to serve scientists and 
engineers in fundamental knowl- 
edge and practical application. 


MORE NEW BOOKS 


AIR POLLUTION CONTROL. By W. L. 
Faith. Wiley. $8.50. 


TECHNOLOGY IN AMERICAN WATER 
DEVELOPMENT. By Edward A. 
Ackerman and George O. G. Lof. 
Johns Hopkins. $10. 


ANALYSIS OF STRAIGHT-LINE DATA. 
By Forman S. Acton. Wiley. $9. 


THE NIMONIC ALLOYs. By W. Bet- 
teridge. St. Martin’s Press. $15. 


THE CHEMISTRY OF INDUSTRIAL 
ToxIcoLoGy, 2nd ed. By Hervey 


B. Elkins. Wiley. $11.50. 
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KATHABAR, SYSTEMS 


Give these 
advantages to 
specifying engineers: 


STERILE AIR 


Now you can design spaces 
to maintain air sterility 

as scientifically as 
temperature and humidity. 
Only Kathabar enables you 
to deliver air at 5 micro- 
organisms per 10 cu. ft. 

or less, continuously. 


FROST-FREE COOLING 


Get continuous air supply 

at dry bulbs and dew points 
way down to —90 F. 

No freeze-ups... 

no fluctuating efficiency... 

no defrosting shutdowns... 
no duplicate sets of coils. 
Cool better; fewer tons. 
Proved in capsule-filling... 
photo film coating and chilling... 
cooling ammonium nitrate... 
environmental testing of 
chemicals and packages. 


GET FACTS 


SURFACE COMBUSTION CORPORATION 
2380 Dorr Street, Toledo 1, Ohio 


Send facts on Kathabar systems for following application: 


| 
| —_ 
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man, cleaning a tank-truck interior 
of alkyd resin deposits, accomplishes 


18 hours 
cleaning 
|| in | hour 


At a New England chemical plant, it 
used to take three men working six hours 
to clean out each truck tank—two men 
inside the tank scrubbing, scraping and 
sloshing, one man astride the dome to 
watch in case the oxygen tanks gave out. 


Oakite Interior Tonk Cleaning Unit, Even at that, a careful inspection was 
Model 531. Automaticolly sproys 

hot cleaning solution under ores- needed to make sure the tank was prop- 
sure. Nozzles rotate vertically and 

horizontally. Rinses after cleaning. erly clean. 

Sproys 45 gal/min ot 150 Ibs. 9 
oressure. That’s how it was. Now, one man equipped 


with the Oakite 531 Interior Tank Clean- 
ing Unit, using a cleaning solution recommended by the local Oakite 
representative, does the whole job in one hour flat. A sweet job, too, 
with the tank interior shining like new. 
It’s just one of the many ways Oakite methods and materials save 
time and money in chemical plants ... and why you may find it well 
worth your while to call in your local Oakite man. Meanwhile, for 
details about Oakite tank cleaning equipment and Oakite cleaning 
methods for the chemical industry, write to Oakite Products, Inc., 
16H Rector Street, New York 6, N. Y. 


Technico!l Service Representatives in Principal Cities of U. $. and Canada 


INDUSTRIAL CLEAN y 
s 


OAKITE. 


” 
ATERIALS METHODS SERVICE 


Export Division Cable Address: Ookite 


LETTERS: 


Con: Flesch and Evans 
Sir: 

It now appears that not by ac- 
cident was the infinitive split in 
the title of my recent article on 
the control of steam-jet ejectors 
(Mar. 23, pp. 171-174). Perhaps 
your staff had already read the 
book by Mr. Flesch on which the 
article in your Apr. 20 issue (pp. 
188-194) was based. 

To think that your readers be- 

_ lieve me guilty of this deed pains 
me greatly—me, who would never 
dream of treating so rudely the 
sacred foibles of our language! 

One further comment: I hope 
that justifying the mediocre by 
its prevalence is an exercise of 
logic to be reserved for the ex- 
clusive use of Mr. Flesch. I can- 
not tell whether he does not 
appreciate, or simply does not 
prefer, the nuances of the 
written word. 

GRAHAM B. KNIGHT 
J. R. Minevitch & Associates 
Boston, Mass. 
The headline of Mr. Knight's ar- 
ticle, for which we take complete 
responsibility, read: Five Ways to 
- . . AUTOMATICALLY CON- 
TROL PRESSURE for Ejector 
Vacuum Systems.—Eb. 


Sir: 

Mr. Flesch’s article in your 
Apr. 20 issue prompts me to re- 
tort: Let’s not be brainwashed 
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C. H. CHILTON © 


by Rudolph Flesch and Bergen 
Evans! 

Basic English, with 800 words 
and little grammar, is the speech 
of two-year-olds; pidgin Eng- 
lish, with even less of either, 
that of Polynesian natives. But 
neither of these languages fills 
the needs of our everyday adult 
world. 

Writing should not be reduced 
to the crudity of speaking. It 
lacks the extra dimensions of 
modulation and tone; and mis- 
understandings cannot at once be 
caught and corrected. Flesch’s 
“better” English, like some mod- 
ern orchestral music, is a hollow, 
mechanistic imitation, discordant 
and off-beat. His path is one of 
relaxing ourselves into gelati- 
nous nothingness. 

For guides to clear and expres- 
sive—as well as natural—writ- 
ing, I will still rely on such works 
as Funk and Lewis’s “Thirty 
Days to a More Powerful Vo- 
cabulary” and Nicholson’s “Dic- 
tionary of American-English 
Usage.” Words are the medium 
of our thought, and a discrim- 
inating precision in using them 
is often the key to full under- 
standing of a subject. 

T. VERMEULEN 
University of California 
Berkeley, Calif. 


Sir: 

As an amateur writer, I’m glad 
to learn that it’s now acceptable 
to split infinitives, permissible to 
dangle prepositions, and quite 
correct to holler, “It’s me!” when 
surprised in the showerbath. 

It’s also nice to have a tabula- 
tion of the most common “social 
mistakes,” though the items dif- 
fer sharply with another listing 
I once saw under the same title. 
And if I’d been told about “execu- 
tive” English 30 years ago, who 
knows, I might today be in the 
91% tax bracket! Anyway, I’m 
glad to know what the trouble 
was. 

But I agree only partly with 
Author Flesch when he exhorts 
his readers to use the “natural” 
language. What the language 
doctors seem generally to over- 
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get MORE vacuum pumping 
per dollar... plus 


with the NE W 


STOKES MICROVAC PUMPS 


Stokes Series ““H’’ Microvac Pumps were designed 
by vacuum specialists—are built by skilled per- 
sonnel in modern, well equipped facilities—were 
industry engineered to meet your requirements. 
Stokes Microvac Pumps are. . . 


* Compact—require little height or floor area 

* Balanced—for smooth, vibration-free operation 
* Quiet—for service anywhere, lab or plant 

* Complete—no  ptional equipment to buy 

* In Stock—for immediate delivery 

* Models with up to 500 c.f.m. displacement 


To support every Stokes customer—we offer a 
complete application engineering advisory service 
of trained vacuum specialists. Write for complete 
literature or application assistance on all models. 


Vacuum Equipment Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 
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ANTIBIOTICS © GELATIN 
WAXES © BEER © SUGAR 
VEGETABLE OILS 
PECTIN © RESINS 
GLYCERINE ® ACIDS 
WEED KILLERS © SULPHUR 
CAUSTIC SODA 
TALLOW 


filtration problems 


point to this solution... 


Used in a wide variety of processing industries, 
versatile NIAGARA Filters provide highly efficient, 
economical separation of solids from process streams 
of from 5 to over 1,000 gallons per minute per unit. 
Time-saving and product-improving benefits result 
from these NIAGARA features: 


One-man operation of several units 
Less than 10 minutes required for cake removal 


Cloth (when required) generally needs no manual 
washing 


Totally enclosed construction for safety with hazardous 
solutions and greater cleanliness 


For special NIAGARA Filters to meet your exact specifi- 
cations. describe your problem in a letter to: 


Niagara’ riters 


A DIVISION OF 


American Machine and Metals, Inc. 


Dept. CEN-659, EAST MOLINE, iLLINOIS 
(Niagara Filters Europe: Kwakelpaad 28, Alkmaar, Holland) 
Specialists in Liquid-Solids Separation 


PRO & CON... 


look is variance in human na- 
ture; what is natural for one 
person may be ludicrous in an- 
other. There are pompous people 
as well as plain, folksy people. 
So what is more natural than 
grey-flannel jargon from Mad- 
ison Avenue, double-talk from 
Washington, pompous’ expres- 
sions from the campus, and 
folksy talk from — yes, you 
guessed it—Author Flesch? 

If this trend toward conform- 
ity to folksy, old-shoe English 
goes much further, we’ll all catch 
fire in the same ball park. 

CHAPLIN TYLER 
E. I. du Pont de Nemours & Co. 
Wilmington, Del. 


A Better Way to File 
Sir: 

I suppose that many engineers, 
like myself, clip articles from 
your magazine and file them for 
future reference. 

If you would provide a method 
whereby this material could be 
so arranged and filed that any 
specific item desired would be 
available without too much diffi- 
culty, this would be an added 
service to your readers. 

Chemical Engineering could 
publish some type of decimal 
classification system for chem- 
ical engineers and use _ this 
system in the magazine by as- 
signing classification numbers to 
articles. It would not be necessary 
to assign a classification number 
to each article—just to those 
which might be clipped and filed. 

KENNETH R. SCHULTZ 
Spencer Chemical Co. 
Pittsburg, Kan. 
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Str: 

In your Apr. 21, 1958, issue, 
under the caption, “A Better 
Way to File” (p. 1), you prom- 
ised a series of articles on 
a decimal classification system 
of filing chemical engineering 
knowledge. At that time you ex- 
pected to publish the articles 
later in the year. 

We have been unable to find 
them in any of your subsequent 
issues. I realize that this is a 
project of some magnitude and 
might very well take longer than 
originally anticipated. If the ar- 
ticles have been published, would 
you be good enough to give me 
the dates of the issues in which 
they appeared? 

JAMES A. MARRS 
American Potash & Chemical 

Corp. 

Henderson, Nev. 


Sir: 

In your Apr. 21, 1958, issue 
you published an item on p. 1, 
“A Better Way to File.” At that 
time you stated that a filing sys- 
tem would be published later in 
the year. 

To date, the plan has not ap- 
peared. Anxiously awaiting for 
its publication, I would greatly 
appreciate your telling me how 
long it will be before it goes to 
press. 

PAUL C. DOBE 
Sewerage Commission 
Milwaukee, Wis. 


» We did make such a promise, in 
all good faith. But alas, we counted 
our chickens too soon; our author 
ran into certain hurdfs which have 
delayed his undertaking this job. 

Meanwhile, the clamor from 
chemical engineers for a filing sys- 
tem has reached the ears of the 
Standards Committee of the Amer- 
ican Institute of Chemical Engi- 
neers. A new subcommittee has 
just been formed to consider the 
need for a standard classification 
system and to recommend how to 
develop one. If the institute under- 
takes to develop such a system, we 
would accomplish little by publish- 
ing a different and possibly con- 
flicting system. 

Of course, many worthy projects 
die in committee. We urge those of 
you who see the value of a standard 
classification system to write to 
AIChE, 25 W. 45th St., New York 
36, N. Y., expressing your interest 
in this project. And we'd appre- 
ciate your sending us carbons of 
your letters.—Eb. 
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Abbott Laboratories ends 
STOP-AND-GO production 
with NEW BATCH-O-MATIC’ 


This 48” Tolhurst Center-Slung Batch-O-Matic Centrifugal eliminates 
production interruptions between loads of Pro-Gen®, a widely used 
livestock feed supplement manufactured by Abbott Laboratories. 


IMPROVED QUALITY CONTROL 


Abbott also reports more uniformity in color and moisture content 
as a result of using the new Tolhurst centrifugal. 


By replacing 3 manually operated centrifugals, the new Tolhurst 
Batch-O-Matic gained a 50% saving in floor space and a 33% sav- 
ing in manpower. At the same time, the automatic plow results in 
quicker and safer unloading than was possible with manual machines. 


For more complete data, see Tolhurst’s Section in Chemical Engi- 


neering Catalog or write. 


“BATCH-O-MATIC” registered trademark of American Machine and Metals, Inc. 
“PRO-GEN" registered trademark of Abbott Laboratories 


Tolhuret cenrrirucats 


A DIVISION OF 


American Machine and Metals, Inc. 


Specialists in liguid-solids separation 


Dept. CET-659, EAST MOLINE, ILLINOIS 


Please send illustrated details on Tolhurst time and space-saving advantages. 


NAME 


FIRM 


ADDRESS 


CITY @ ZONE STATE 
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Kennametal can be supplied as 


and can be extruded, pressed, machined or ground... 


When other materials won’t do 
... KENNAMETAL* usually will 


High hardness and strength; resist- 
ance to abrasion, corrosion and 
high temperatures set Kennametal 
hard carbide alloys apart from all 
other design materials. 


e Kennametal has an extremely 
high YME .. . up to 94 million 
psi compared to steel’s 30 million. 


e Some grades of Kennametal have 

a density as high as 15.5 gms/cc 

. twice that of heat treated 

steel... while other grades stand 

up for days in boiling 5% HNO; 
and 5% H,SO,. 


Kennametal is extremely hard. . 
up to 94.7 Rockwell A. 


e Kentanium,* a series of hard tita- 
nium carbide alloys, retains suffi- 
cient strength for many applica- 
tions at temperatures as high as 
2200°F. 


Very broad applications have been 
found for these remarkable charac- 
teristics: long-wearing plungers, 
compressor cylinder liners, seal 
rings for rotary pumps, bushings, 


valve parts, high temperature sen- 
sor elements and hundreds of other 
critical component parts are being 
made from Kennametal. 

Pushing design frontiers ahead 
means forcing back the barriers of 
wear, pressures and temperatures. 
As man’s imagination continues to 
develop ideas, new problems are 
encountered . . . for which Kenna- 
metal often has the answer. For 
example, here’s how a pump manu- 
facturer recently used Kennametal: 
problem—to obtain a large pump- 
ing capacity from a small pump... 
without increasing pump size. Solu- 
tion—use Kennametal for critical 
operating parts to permit faster 
pump speeds and higher pressures. 
A simple answer, but made possible 
only by the great wear- and corro- 
sion-resistant characteristics of 
Kennametal. 

Perhaps Kennametal can solve 
one of your problems. If you’d like 
more information, just write De- 
partment CE, KENNAMETAL INCc., 
Latrobe, Pennsylvania. 


5780 


READER SERVICE . . 


TECHNICAL 


Contents of This Issue 


Chemicals 

Construction material .. 169 
Electrical & mechanical 170 
Handling & packaging... 171 
Heating & cooling 
Instruments & controls. . 
Pipe, fitting, valves... . 
Process equipment 
Pumps, fans, compressors 180 
Services & miscellaneous 181 


172 
173 


blanks, discs, rods, tubes, flats, balls, rings . . - 
to precise tolerances for specific requirements. 


Chemicals 


Anhydrous Aluminum Chloride 
Information, including the range 
of screen sizes, bulk shipment data, 
& test samples of anhydrous alu- 

minum chloride offered. 

71 *Allied Chem., Solvay Process Div. 


Borohydrides 16 p. annotated bib- 
liography, “The Borohydrides in 
Cellulose & Sugar Chemistry,” pro- 
vides background synopsis of 18 
ern re cellulose, 15 re sugar. 

66A Metal Hydrides Inc. 


Butynediol 40 p. booklet presents 
the physical and chemical proper- 
ties of butynediol and discusses its 
industrial applications. Covers stor- 
age and handling too. 
166B General Aniline & Film 


Chemicals Peroxygen is a word 
used to indicate how oxygen can 
be tied into just about anything. 
Complete iffformation about Per- 
oxygen Chemicals is available. 
59F *Becco Chemical Div., FMC 


Chemicals Brochure on high pur- 
ity cresylics is offered. This useful 
literature is complete with product 
descriptions, specifications, & sug- 


ges uses. 
44 *Pitt-Consol Chem. Co. 


Chemicals & specifica- 
tion sheets 2 phthalic anhydride, 
maleic anhydride or fumaric acid 
are now — on request. Send 
for your cop 

123 oe Coke & Chemical Co. 


y bulletin No. 402 covers 
the and application char- 
acteristics of a complete line of 
Attapulgus clay and_ activated 
bauxite for the Yoil industry. 

166C Minerals & Chemicals 


Colorants 4 p. booklet describes 
line of Drycol dry colorants for all 
thermoplastics. Includes standard 
color key chart for polyethylene 
and polystyrene. 
166D Gering Products, Inc. 


* From advertisement, this issue 
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“LITERATURE 


_E. M. FLYN! 


Dicyclopentadienyliron....... 2 p. de- 
scribes characteristics and specifi- 
cations of MC & B Ferrocene or 
dicyclopentadienyliron. Also lists 


references. 
67A Matheson Co. 
Ethoxylated Chemicals...... Newly re- 


vised booklet covers their chemical 

and widespread poten- 
ial application as cationic or noni- 

onic surfactants. 

1 Armour Chemical Div. 


Flake Caustic Soda...... Samples and 
technical data on four caustic soda 
flake is offered. Regular, Fine & 
Crystal sizes are especially firm & 
nondusting. 
85 *Hooker Chemical Corp. 


Lubricants........ 4 p. bulletin 121 con- 
tains a Molykote lubricant selector 
chart to facilitate choice of proper 
lubricant for almost an extreme 
pressure lubrication job. 

1 Alpha-Molykote Corp. 


Lubricants...... Explosion-safe, fire-re- 
sistant lubrication for air compres- 
sors is covered in an illustrated 4 
p. folder. Tabulation cover typical 
physical characteristics. 

167 E. F. Houghton & Co. 


Lubricants...... Book discusses organ- 
ized lubrication from manage- 
ment’s point of view. Also discusses 
methods that help raise produc- 
tion, extend parts life. 
65 *Texaco, Inc. 


Magnesium Oxide....... A test sample 
of low-iron, low-lime MgO in any 
of its three forms; powdered, pel- 
— or granular, is yours for the 


est. 
97 sEntermationsl Minerals & Chemical 


Mortar...... Two 4 p. data sheets, 630 
and 631, cover properties and appli- 
cation instruction, respectively, on 
Penntrowel, a resinous, thermoset- 
ting mortar for coating concrete. 
167E Pennsalt Chemicals Corp. 


Muriatic...... Data on the production, 
uses, properties and handling is 
contained in a 40 p. brochure. 
Twenty-six graphs and tables pro- 
vide useful reference data 
16 Stauffer Chemical Co. 


* From advertisement, this issue 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 

It’s easy — simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 


literature. 
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makes in 
gate valve 
performance! 


ONGER valve life, less maintenance and process interrup- 

tion, positive closure, easier operation, self-adjustment 

for valve body deflection. These are some of the well proved 

advantages gained as a result of the Darling fully revolving 
double disc parallel seat principle! 

These Darling valves are made in various alloys, types 
and sizes for most services... and for all pressures. Send 
for Catalog No. 57. You'll see what we mean by exceptional 
performance. 


ENGINEERING SERVICE: Darling offers unusual facilities 
for the development and manufacture of special valves for 
out-of-the-ordinary requirements. This spe- 
cial service is available to you at all times, 
without obligation. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 3, Pa. 
Manufactured in Canada by 
Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 
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PRODUCT 


Let’s get together on 


your next separation problem! 


ELECTROFINING* precipitation equipment has been helping to solve treating 
and separation problems in industry for many years. For example... 


IN THE OIL INDUSTRY, ELECTROFINING equipment is being widely used 
when contacting, or ‘‘scrubbing’’, hydrocarbons with chemicals such as acid, 
caustic, doctor solution (sodium plumbite), to name a few. 


IN THE CHEMICAL AND PETROCHEMICAL INDUSTRIES, 
ELECTROFINING precipitators are being used with significant economic success 
in sulfuric acid an aluminum chloride alkylation processes. 


IN ANY PROCESSING OPERATION where it is advantageous to 
mix two immiscible liquids, the formation of stable emulsions is an ever-present 
and complicating possibility. ELECTROFINING has proved its ability in scores of 
installations to demulsify and separate the phases involved—and do so fast and 
efficiently. ELECTROFINING precipitation is applicable in emulsion separation 
problems in which the external phase is electrically non-conductive, and the 
internal phase is electrically conductive. 


ELECTROFINING systems are closed, compact and automatic. Once the con- 
trols are set (based on laboratory pilot plant studies), operation continues at 
optimum efficiency with minimum attention. 


IF A SEPARATION PROBLEM IS PLAGUING YOU, we'd like 
to have the opportunity to discuss it with you. Or, if you prefer, write or call 
us, describing your problem, product, type of operation, etc. There’s no charge, 
no obligation. 


*ELECTROFINING is a registered trademark of Petrolite Corporation. 


CANADA. Petreco, 4528 Stanley Drive, 
Calgary, Alberta 
P BK R 1, I ENGLAND: Petrolite Limited, 


CORPORATION 


VENEZUELA: South American Petrolite 
Corporation, Hotel Avila, Caracas 


3202 South Wayside Drive, (P. 0. Box 2546), 
1390 East Burnett Street (P. 0. Box 7216), 


DIVISION Long Beach 7, California 


Representatives also in Brazil, Italy, Japan, Kuwait, Mexico, Netherlands and Trinidad 


Heathcoat House, 20, Savile Row, London W. 1 


LITERATURE . 


Bulletin on Plastic Steel 
is now available. Easy to use as 
modeling clay...hardens to steel 
like strength in 2 hours...can be 
machined with regular tools. 

Devcon Corp. 


Plasticizers Properties and specifi- 
cations of seven plasticizers recom- 
mended for nontoxic applications 
are described. Includes compara- 
tive performance data 

168A Monsanto Chemical Co. 


Polyester Resins 5 p. bulletin de- 
scribes company’s Laminac resins, 
liquid thermosetting polyesters, and 
properties which make them ad- 
vantageous in reinforced plastics. 
168B American Cyanamid Co. 


Polyester Resins 4 p. bulletin, 
“New Chemical- and Corrosion- 
Resistant Resin Uraloy 17416,” 
shows how this resin with glass fiber 
stands steam, heat, caustic. 
168C Interchemical Corp. 


Data sheet covers 
yttrium, lanthanum, cerium, 
seodymium, neodymium, sama 
gadolinium, terbium, dysprosium, 
holmium, erbium and ytterbium. 
168D Nuclear Corp. of America 


Reinforced Plastic 8 p. “Designing 
with Reinforced Plastic,” tabulates 
comparative properties of plastics, 
tells how to choose right resin- 
reinforcement combination. 

168E Society of the Plastics Industry 


Silicon Carbide Silicon carbide 
foam, a new high temperature ma- 
terial with excellent thermal insu- 
lating properties is described in 
data sheet. 


Carborundum Co. 


Silicone 
SAG 470 Emulsion for aqueous oi 
tems, SAG 47 Fluid for non-aque- 
ous systems 
B193 


‘*Union Carbide. Corn., 
Silicones Div. 


Three new creams 
said to provide protection against 
any skin irritant commonly met 
in industry are described in 4 p. 
bulletin 0403-4. 
168G Mine Safety Appliances 


Sodium Borohydride Tech. bul. No. 
550 covers the availability, the 
properties & the storage & han- 
dline. Also includes analysis & 
uses of sodium borohvdride-SWS. 
168H Metal Hydrides Inc. 


Sodium Formate 6 p. booklet de- 
scribes buffering economies offered 
by sodium formate. Product speci- 
fications, typical properties and 
characteristics are cove 

168I Heyden Newport Chemical Corp. 


Sodium Hydride The new 20-page 
“Sodium Hydride Dis- 
persed In Oil,” a manual covering 
properties, reactions, handling & 
is available. 
73 *Metal Hydrides Inc. 


Sodium Phosvhate Revised tech- 
nical bulletin and use reference 
guide cover company’s many so- 
dium phosphate products for soap 
& detergent manufacturer. 

Monsanto Chemical Co. 


Sodium & Potassium Borohydride 
A manual of techniques covering 
properties, reactions & handling & 
safetv of sodium & potassium boro- 
hvdride is now available. 
168K Metal Hydrides Incorporated. 


* From advertisement, this issue 
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LITERATURE... 


Stabilized Sulfuric Anhydride...,..A 
28-page brochure includes a de- 
scription of the physical & chem- 
ical properties of “Sulfan’”, correct 
procedures of handling. etc. 


4la Allied Chem., General Chem. Div. 


Sulfur Trioxide...... Brochure “Reac- 
tions of Sulfur Trioxide” covers re- 
actions of SO; & its organic com- 
plexes with organic compounds to 
form sulfonates or sulfates. 


4lb *Allied Chem., General Chem. Div. 


Urethanes...... 7 p. bulletin, “Multra- 
thane, Urethane Elastomer Pot- 
ting Compounds,” contains sections 
on polyester-diisocyanate systems 
and polyethey-diisocyanate. 
169A Mobay Chemical Co. 


Vinyl Acetate Monomer..... The mono- 
mer for use as an intermediate to 
prepare pharmaceuticals & fine or- 
ganic compounds. Technical data 
is available. 

*Celanese Corp. of America 


Construction Materials 


Alleys... Full information on corro- 
sion-resistant alloys, their proper- 
ties, forms, the corrosives they will 
contained in a 104-page 


135 *Haynes Stellite Co. 


Aluminum Conduit...... offers many 
special features such as_ light 
weight, ease in handling, corrosion 
resistance, and clean appearance. 


*Aluminum Company of America 


Hard Carbide Alloys...... can be sup- 
plied standard rectangular 
blanks, discs, rods, tubes, etc. Can 
be extruded, pressed, machined or 


ground ... precise tolerances. 
166 *Kennametal Inc. 
Hydrated Chromium Oxides...... are 


most stable of the green pigments. 
They are uneffected by acids, al- 
kalis, vehicles, & solvents. Full 
technical data & samples offered. 
150 *C. K. Williams & Co. 


Protective Coatings...... 4 p. brochure 
contains application and test data 
on a coating fur curing, sealing and 
dustproofing newly-voured con- 
crete called Kure-N-Seal. 
169B L. Sonneborn Sons 


Protective Coating...... 2 p. bulletin 64 
describes application and perform- 
ance of a coating called Fabrifilm 
for protecting surfaces during in- 
plant processing. 
169C Turco Products Inc. 


Protective Coatings...... Tygon Data 
Book contains complete application 
details plus helpful information on 
performance of Tygon Paint over 
a wide range of corresives. 

32 *U. S. Stoneware 


Stainless Steel...... Tensile tests, X- 
ray diffraction studies, automation 
gaging, laboratory samplings, & 
other tests to assure quality. Data 


book offered. 
152 * Wallingford Steel Co. 
Steel...... New Reference Book pro- 


vides information about changes & 
improvements in materials, meth- 
ods. etc. Describes & pictures sev- 
eral of the modern mfg. processes. 
169D Wallingford Steel Co 
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Not merely acid resistant 
but ACID PROOF 


Tantalum Acid 
Chemical Plant Equipment 


@ Absorption Plants 

@ Acid Concentrators 

@ Acid Condensers 

@ Acid Heat Exchangers 
@ Acid Evaporators 

@ Anhydrous HCI Plants 
@ Bayonet Heaters 

@ Bromine Equipment 

@ Heater Coils 

@ Laboratory Pilot Plants 
@ Plate Heaters 

@ Special Equipment 

@ Steam Jets and Spargers 
@ Thermometer Wells 


The acid proof nature of the metal tantalum 
means that equipment can be fabricated for 
processing some of the most severe corrosives. 
This immunity of tantalum reduces equipment 
maintenance, eliminates production shutdowns 
and thusassures continuous operation in the man- 
ufacture of acids and heavy chemicals. Where 
fine chemicals, pharmaceuticals and foods are 
the products, tantalum equipment also removes 
the threat of costly product contamination and 
undesired side reactions. Why not use the experi- 
ence of Fansteel engineers in the application of 
Tantalum Process Equipment in your plant. 
Write for latest technical data bulletin 3.506-1. 


FANSTEEL METALLURGICAL CORPORATION 
: NORTH CHICAGO, ILLINOIS, U.S.A. 


169 


ans 
| 
AN ° 
TEE 
>) 
— 
of 
Ny, 
m 
es 
oy 
©) 
S 
| 
GS91A 
= 


ANTI-CORROSIVE 
WIRE CLOTH 


® MESH CLOTH 
® FILTER CLOTH 


SPACE CLOTH 
® BOLTING CLOTH 

BACKING CLOTH ¢ STRAINERS SIEVES 
*® FABRICATED WIRE CLOTH PARTS 

Come to NEWARK for any woven wire cloth or fab- 


ricated wire cloth parts requirement, all widths, all 
meshes, all malleable metals. Send for latest literature. 


ire Gloth 


COMPANY 


351 Verona Avenue * Newark 4, New Jersey 


NEWARK 
foaccuracy 


LITERATURE .. . 


Structures Complete information 
on the coordinated services plus the 
brochure CB&I Craftsmanship in 
Steel are now available on request. 
Send for your copy. 

Cover *Chicago Bridge & Iron Co. 


Wire Cloth A 94-page catalog & 
stock gives the full range of 
wire cloth available, describes fab- 
rication facilities gives useful 
metallurgical data. 

31 *Cambridge Wire Cloth Co. 


Wire Cloth Latest literature cov- 
ers details on woven wire cloth or 
fabricated wire cloth parts require- 
ments, all widths, all meshes, all 
malleable metals. 

170 *Newark Wire Cloth Co. 


Electrical & Mechanical 


Drives Complete details on the 
fractional hp. V-S Jr. are con- 
tained in Bulletin D-2507. This 
electric variable speed drive is 
available from % thru % hp. 

195 *Reliance Electric & Engineering 


Electrical Insulating Materials 
GET-2929 describes in text, tables 
and pictures the characteristics 
and application range of electrical 
insulating materials. 
170A General Electric 


Engines and Power Units Two new 
catalogs cover G-226 and G-149 en- 
gines and power units. Design, en- 
gineering and performance capabil- 
ities. Illustrated. 
170B Allis-Chalmers 


The Convertible vapor- 
tight series V-51 are available in a 
variety of hub sizes in pendent, 
ceiling, or bracket type fixtures for 
every kind of installation. 
34 *Appleton Electric Co. 


Comprehensive book- 
let describes the complete line of 
the manufacturer’s All-Motor and 
Integral Motoreducers. Details on 
size and construction. 
170C The Falk Corp. 


Motors, Enclosed Designed to give 
extra protection against corrosive 
abrasive and explosive elements. 
Motors deliver full-rated hp under 
the toughest service conditions. 

*Wagner Electric Corp. 


Newly developed for 


Static Seal 
hydraulic and pneumatic systems, 
a line of static metallic seals com- 
bine infinite shelf life with sealing 
at —350 to 1,800 F. Bulletin. 
170D Cadillac Gage Co. 


Substations for any application, 
indoor or outdoor. With dry or 
liquid-filled transformers, large air 
breakers or molded case breakers, 
motor control units. Literature. 
25 *Square D Company 


Toraue Wrench Adapters Tllus- 
trated bulletin outlines the Sensory 
Torque Wrench, the Basic Multi- 
Purpose Adapter Arm, & the 
Adapter Drive End Accessories. 
170E P. A. Sturtevant Co. 


Turbines YR turbines are de- 
signed for easy installation & serv- 
ice. Many key parts are inter- 
changeable for various frame sizes. 
Descriptive bulletin H22-C. 

15 *Elliott Company 
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LITERATURE .. . 


Handling & Packaging 


Automatic Filling Bulletin 
illustrates ten main types of auto- 
matic scales. Capability and speci- 
fications of each is discussed. Op- 
erational diagrams. 

Thayer Scale Corp. 


Conveyor Components...... Facts on 
the complete line of accessories are 
contained in Folder 2489. They 
can be installed on new or existing 


systems. 
63 *Link-Belt 


Feeder-Hopper...... unit is offered in 
two models; one for high capacity 
applications & one for maximum 
control. New Bul. 591 describes 
Amplitrol “package” in detail. 
160 *Carrier Conveyor Corporation 


Glass Packaging...... New booklet en- 
titled “Imagination in Glass” pro- 
vides information on a wide range 
of packaging problems handled by 
new styling and design center. 
171B Hazel-Atlas Glass 


Industrial Trucks...... Literature gives 
specifications for fork trucks, ram 
trucks, platform trucks and mobile 
cranes. Details company’s special 


engineering service. 
171C Elwell-Parker 


Payloader...... The H-25 feature ma- 
neuverability & speed with 2,500 
lb. carry capacity. Facts about the 
H-25 Payloader and other Pay- 
loader models is available. 

26 “The Frank G. Hough Co. 


Tank Trucks, Stainless steel...... offer 
excellent corrosion resistance. Fur- 
ther information on contaminant- 
free shipment of your finished 
products & raw materials available. 
84 *Armco Stainless Steel. 


Tool Truck...... is invaluable wherever 
tools or parts transport is needed. 
Upper panel section is partitioned 
for nuts. bolts. parts. Ample stor- 
age space throughout. 

171 *Snap-On Tools Corp. 


Tractor Shovel...... The 72 hn. 6 cyl- 
inder engine provides smooth power 
through matched torque converter 
& torque transmission. Handles 
2500 lb. carry capacity. Details. 

61 *Yale & Towne Mfg. Co. 


Heating & Cooling 


Electric Heaters....... Bulletin illus- 
trates the complete line of Chroma- 
lox flexible and molded electric 
heaters. Sizes a postage stamp 
size to 2 x 125 
171D Edwin L. Wiegand Co. 

Heat Exchangers...... Pyrex modular 
shell & tube heat exchangers heat, 
cool, and condense corrosive fluids. 
Complete information contained in 
bulletin PE-33. 
20-21c *Corning Glass Works 


Heat Transfer...... An eight-page bul- 
letin on the new Multi-Zone Plate- 
coil heat transfer unit illustrates 
and discusses construction and ap- 
plication advantages. 

Tranter Mfg., Inc. 


* From advertisement, this issue 
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FOLLOW 
THIS MAN! 


He’s saving time 
with a 


new S 


Tool Truck / 


nothing to it 


Up a stairway on a hurry-up job, 


with the big, 10-inch diameter, semi-pneumatic balloon tires. 


eases heavy loads over rough pavements or tracks. Drawers 


are held shut during travel by a padlocked bar. pel 


The new Snap-on Tool Truck is invaluable wherever tools 
or parts transport is needed. Plenty of tool space with four 


husky drawers. Upper panel section is par- 


titioned for nuts, bolts, parts. BR Ample storage space 
Call your nearest Snap-on branch or 


throughout. 
write us direct. 


SNAP-ON TOOL 


8106-F 28th Avenue * Kenosha, erased 


A demonstration will prove the 
Tool Truck’s money-saving ability. 


171 
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Emergency repair work across the plant, 

a compact Tool Truck carries full tool selection to the job. Te 

— Job in another building, the Tool Truck 
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OUTSELLS 
THEM 


HERE’S WHY 


1 2% to 1 ratio — guide length to guide 
diameter—prevents galling and hanging up. 


2 High thermal expansion rate of sleeve 
guide and low thermal expansion rate of 
hardened stem retainer eliminates binding 
and galling even at elevated temperatures. 


3 Sleeve guide provides solid baffle between 
body and bonnet, shielding spring from 
lading fluid. 


4 Hardened stainless steel optically lapped f 
flat disc — self aligning for maximum 
tightness. 


5 Double universal ball joint 
from stem to disc for self 
alignment — eliminates 
effects of spring, tempera- 
ture and piping distortion. 


6 Stainless steel ‘‘BALAN- 

SEAL’’ bellows nullifies 
effect of back pressure 
and isolates internal work- 
ing parts from lading fluid. 


7 Cone-shaped disc holder 

directs flow away from 
guiding surfaces and forms 
fixed secondary orifice 
with single blowdown ring 
control for built-in 
capacity. 


Farris full nozzle Safety-Relief Valves 


Simplicity in design, safety in operation... what more can you 
ask of a Safety-Relief Valve! The patented design features shown 
in this Farris valve have been standard for more than a decade. It’s 
the ideal concept of a trouble-free, safe, safety valve, free from 
inventory and design change problems since 1945. It’s the preferred 
design in full nozzle safety- = 

relief valves for the process 
industry. 


Detailed information for the 
selection and sizing of all 
Farris process safety-relief 
valves is in Catalog FE-118. 
Sent to you on request. 


501 Commercial Avenue, Palisades Park, N.J. 
Texas Plant: 5405 Clinton Drive, Houston 20 


affiliates: FARRIS FLEXIBLE VALVE CORP. © FARRIS PICKERING GOVERNOR CO., INC. FARRIS ENGINEERING LTD., LONDON, ENGLAND 
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LITERATURE .. . 


Kilns, Rotary...... Kiln shells are fab- 
ricated of quality steel plate. The 
main gear of a rotary kiln is made 
in halves & usually of cast steel. 
Bulletin #1115. 

194 *Traylor Engr. & Mfg. Co. 


Liquid Heater...... is economical to in- 
stall & operate, can be applied to 
existing equipment as well as new 
construction. Bulletins contain 
complete information. 

125 *Allis-Chalmers, Hydraulic Div. 


Rotary Air Cooler...... Catalog A of- 
fers complete information on Press- 
ing, Drying & Cooling Equipment 
for all your 
achine & Foundry Co. 


Steam Generators...... Package 
custom built units are availa 4 4 
a wide range of types, capacities 
& pressures to meet operating re- 
quirements. Bulletins 24A-BC. 
117 *Henry Vogt Machine Co. 


Steam Traps...... A 48-page book tells 
how to correctly size, install & 
maintain steam traps for any pres- 
sure, temperature or any load. Also 
catalog data on all types. 

6 *Armstrong Machine Works 


Steam Traps...... Five basic types of 
steam traps; Thermo-Dynamic, 
Thermostatic, Liquid Expansion, 
Float-Thermostatic, Camlift Buck- 
et. Literature available. 

14-15 *Sarco Company, Inc. 


Sterilizing Ovens...... Precisely con- 
trolled, quick-acting ovens for spe- 
cial industrial processing applica- 
tions are described in new lierature. 
Three models. 
172A Despatch Oven Co. 


Instruments & Controls 


Controls...... A complete line of con- 
trols. Design Manual 555 contains 
oe design data on all sizes 


of standard flexible shafts, geared 

joints, & terminals. 

148 *Stow Mfg. Co. 
Gauges...... Complete details on Tank 


Contents Gauges are available. All 
models feature large easy-to-read 
dials. reading ... no 
power required 
T192 *The Liquidometer Corp. 
Instrumentation. ...... Electronic Con- 
sotrol is a counterpart of its world- 
famous pneumatic Consotrol line. 
For the full story on this process 


control, Bul. 21-10. 
8-9 *The Foxboro Co. 


Leverage System...... Controls proces- 
sing or materials handling by 
weight. Literature on its applica- 
tion to filling, batching & check- 
weighing operations is available. 
176 *Thayer Scale Corp. 


Pressure and V°cuum Gages...... New 
catalog covers line of dial indicat- 
ing and recording pressure and 
vacuum gages. Many dial sizes, 
materials and onverating ranges. 
172B Weksler Instrument 


Viscometran...... Viscosity c3n be con- 
tinuously process controlled with 
the Viscometran. Complete infor- 


mation. 
*Brookfield Engineering Lab, Inc. 
R181 
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LITERATURE .. . 


Pipe, Fittings, Valves 


Connectors, Flexible....... MNH flex- 
ible connectors vibration, 
compensate for misalignment, per- 
mit offset movement, & absorb ex- 
pansion. A bulletin. 

BI191 *Allied Metal Hose Co. 


Drainline, Glass....... Bulletin PE-39 
contains complete information on 
Pyrex brand pipe for use in drain- 
line systems. Glass handles wastes, 
corrosive ones. 

0-21 *Corning Glass Works 


Expansion Joints........ Bulletin de- 
scribes company’s complete line 
of packless corrugated expansion 
joints. Convenient guide to expan- 
joint selection. 


Zallea Bros. 


Finned Tubes....... Catalog lists all 
sizes, alloys, heat transfer data, ap- 
plication data, etc. for many ee 
of integrally finned tube. ‘Tubes 
now have 13% increase in area. 
173B Wolverine Tube 


Flexible Metal Hose...... Full informa- 
tion on industrial applications of 
flexible metal hose and components 
is available in new company litera- 
ture. 
173C U.S. Flexible Tubing Co. 

Forged Steel Unions...... New catalog 
covers the complete line of W-S 
unions. Detailed specification data 
on all types, sizes, materials and 
pressure ratings. 
173D H. K. Porter Co. 


Hose...... Tefion-lined hose available 
in larger diameters. Reinforced 
with Titeflex “zero-motion” braid- 
ing. Data sheets contain answers 


to your needs 
29 *Titeflex Inc. 


Internal Insulating Systems...... Bro- 
chure covers details of manufac- 
turer’s internal insulating systems 
for piping carrying gases at ele- 
vated temperature, pressure. 
173E Baldwin-Hill 


High impact rubber-plastic. 
Most economical for average chem- 
icals. Screw or solvent welded fit- 
tings. Valves % to 2”. Bulletin 


0A. 
156f *American Hard Rubber Co. 


able in 4 sizes. 1%”, 2”. 2” & 4”. 
Brochure contains details on ioin- 
ing, sizes, alloys & pressure ratings. 
67 *Reynolds Metals Co. 


Pipe Clamp...... for repairing corro- 
sion leaks & snlits in pipe Jines. 
Massive malleable iron construc- 
tion, full leneth hinge along one 
side; oversized oe bolts. Folders. 
131 . B. Skinner Co. 


Pipe. GlJass...... Facts about Pyrex 
brand glass vine or columns con- 
tained in Bul. PE-3. Complete 
manual on design, engineering & 


installation. 
20-21a *Corning Glass Works 
Pipe. FP¥C....:. All-nurpose rigid PVC 


in schedules 40. 8N. & 120. % to 4”. 
Threaded or soeket-weld fittings. 
More irformation in Bulletin 


156c *American Hard Rubber Co. 


From advertisement, this issue 


CuemicaL Encineerinc—June 1, 1959 


REMOVE HOSE 
PUSH BUTTON 


LOADED STRE 
FRE 


REMOVE HOSE 
PUSH BUTTON 


21/2-galion 
pressurized water 


The easiest-to-operate portable fire 
extinguishers on the market today! 


Here, for the first time, is a practical, sensible design for pressurized 
water and loaded stream extinguishers. No inverting, no bumping, 
no valves to turn, no pins to pull (safety lock automatically releases 
when nozzle removed ). 


These two new stainless steel Kidde portables feature simple, one- 
two operation—just aim at fire and push the button. Notice the way 
the hose is stored, safely out of the way. Notice the wide-open 
handle—to insure fast action even in gloved hands. Notice the dust- 
and-waterproof pressure gauges—which show at a glance whether the 
units are fully charged. All of the features—plus the slim design and 
light weight of these Kidde portables—make them the easiest-to-store, 
easiest-to-carry, easiest-to-operate portables on the market today. 


Y-gallon 
anti-freeze (loaded stream) 


Approved by Underwriters’ Laboratories. Available in pressurized 
water for fires in ordinary combustibles, or anti-freeze loaded stream 


for fires in ordinary combustibles and flammable liquids. For more 
information, write to Kidde today. 
628 Main St., Belleville 9, N. J. 
Walter Kidde & Company of Canada Ltd., 
The words ‘Kidde’, ‘Lux’, ‘Lux-O-Matic’, 
‘Fyre-Freez’ and the Kidde seal are trademarks of Walter Kidde & Company, Inc. 


Walter Kidde & Company, Inc. 
de Montreal — Toronto — Vancouver 
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ERTS 


SAFEST 
YOU 
CAN 


REVERSE PLOWING—Eliminates the 
hazard of accidental plowing during the 
high speed spinning operation. (See 
illustration.) 

OVERLOAD PROTECTION— Loading 
concluded automatically when basket 
has received predetermined charge. 
UNBALANCED-LOAD PROTECTION — 
Gyration Switch protects machine against 
possible damage caused by unbalanced 
load. 

TEMPERATURE—thermal protection 


built into the motor. 
CURBING — Enclosed or vapor tight. 


BRAKING—Regenerative, mechanical, 
safe, quick, and smooth. 


Hope you don't think we’re PUSHING too hard, but 
safety could be as important as performance. The 
ROBERTS machine provides both. Check it for your- 
self! Ask for our free Descriptive Data Unit No. 2647. 


The 
WESTERN STATES 
MACHINE COMPANY 
Sales Offices New York, N. Y. 
General Offices and Plant 

1700 Fairgrove Avenue 
HAMILTON, OHIO, U.S.A. 


ENTRIFUGALS 


LITERATURE .. . 


Pipe & Fittings...... Bulletin PF 1200 
covers physical properties, chemical 
resistance and other general infor- 
mation on PVC Pipe, Threaded Fit- 
tings, & Socket Fittings. 

T190 *Luzerne Rubber Co. 


Strainers...... for efficient removal & 
disposal of suspended particles 
from raw or process water & other 
liquids. Bul. 500.lc & list of in- 
stallations are available. 

TL193 *S. P. Kinney Engineers, Inc. 


Tubing, Stainless...... A wide range of 
materials & large diameters with 
walls as thin as .032”. A 32-pg. 
booklet on technical data, grades & 
suggested applications is offered. 

55 *Allegheny Ludlum Steel Corp. 


Valve, All-Glass Y...... The new Bul- 
letin PE-4 offers complete informa- 
tion on the all-glass Y-valve. Now 
available in 114” and 4” sizes. Send 


for your copy. 
20-21f *Corning Glass Works 
Valve, Globe....... A completely new 


“Karbate” impervious graphite 
lobe valve with many new design 
eatures is now available in the 

two inch size. 

47 *National Carbon Co. 


Valves...... Flocontrol with V-port disc 
insures proportional flow through- 
out the entire lift of the stem. 
Available in bronze & steel. De- 
tails on request. 

4 *Manning, Maxwell & Moore, Inc. 


Valves, Control...... for corrosive or 
non-corrosive flows ... or other 
process flow conditions. Available 
in a wide range of types & sizes. 
New Catalog C800-1. 

69 *Minneapolis-Honeywell 


Valves, Drain...... cannot clog up. De- 
signed so that in the closed posi- 
tion the piston or ram extends up 
into the tank. In = position, 
full flow assured. Catalog. 

141 *Strahman Valves, Inc. 


Valves, Gate...... Iron body gate valves 
ee are available in all-iron or bronze 
i trimmed. Line included non-rising 
stem valves; also screwed & hub 
Catalog. 


*Crane Co. 


Valves, Gate......; Rubber-lined type 
with special alloy working parts 
are made for pressures to 150 Ibs. 
& temp to 150. Catalog No. 57 
covers all types of gate valves. 

167 *Darling Valve & Mfg. Co. 


Valves, Gate...... Complete details & 
special features of the new bronze 
union bonnet gate valves are con- 
tained in the new illustrated cir- 
cular which is offered. 

18-19 *The Wm. Powell Co. 


Valves, Safety-Relief....... offers sim- 
plicity in design, safety in opera- 
tion. Detailed information for se- 
lection & sizing of all process safe- 
tv-relief valves in Catalog FE-118. 
172 *Farris Engineering Corp. 


Valves, Safety Relief...... features a 
durable, two-ply stainless steel seal- 
ing bellows which isolates contam- 
inants, or viscous fluids from parts. 
ee Maxwell & Moore, Inc. 


Valves, Stainless Steel...... A new cat- 
alog outlines patterns you want, 
in a choice of alloys that satisfy 
the requirements of practically all 


corrosive services. 
89 *Jenkins Bros. 
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LITERATURE . 


Process Equipment 


Blenders, Rotary...... available in nine 
standard models with capacities to 
900 cu. ft. Feature self-cleaning, 
dust-sealed drum. More informa- 
tion on Blenders in Bul. 080B. 
L180 *Sturtevant Mill Co. 


Centrifugal...... Illustrated details on 
Tolhurst centrifugals time & space- 
saving advantages is now available. 
Also data on the Batch-O-Matic. 
— Machine & Metals, Inc. 


Centrifugals....... Roberts centrifugals 
feature reverse plowing, overload 
protection, & unbalanced-load pro- 
tection. Descriptive Data Unit No. 


2647. 
174 *The Western States Mach. Co. 


Centrifuge...... Illustrated bulletin No. 
2606 covers Merco Ecuipment units. 
It includes applications & specifa- 
tions of the different centrifuge 
models. 
175A Dorr-Oliver Inc. 


Chlorinators...... Details on the new 
V-notch chlorinators are now avail- 
able on request. we maximum 
water value and use... . even reuse. 
Send for vour copy. 
142b *Wallace & Tiernan Inc. 


Dryer....... Complete information on 
vacuum chamber dryers is avail- 
able on reauest. Special designs to 
solve your chemical processing 
vroblems. 

39 *J. P. Devine Mfg. Co. 


Drying. Blending, Sterilizing...... New 
bulletin describes the Controlled 
Dynamics method of combination 
drying, blending and sterilizing of 
moisture-sensitive materials. 
Wilmot Castle Co. 


Dust Collector...... The Microdyne is 
extremely compact .. . 1/10 to 1/90 
the size of conventional wet col- 
lectors. Bulletin 317-11 is now 


available. 
*Joy Mfg. Co. 


Feeders. Scale...... Compact Merchen 
feeders are easy to install & oper- 
ate in crowded areas. Can even he 
Information avail- 
able. 
142a *Wallace & Tiernan Inc. 


Felt Filtration...... Performance char- 
acteristics and selection of proper 
felts for mechanical filtration of 
gases and liauids is the tonic of 
Technical Data Sheet No. 15. 
175C American Felt Co. 


ee The Horizontal Tilting Pan 
Vacuum Filter provides un to 560 
sa. ft. of filter area. Complete in- 
formation, layouts & estimates plus 
nilot-scale test data offered. 
2 *Bird Machine Co. 


Filter...... The new Fulflo rubber-lined 
steel filter is offered in 6 sizes. with 
from 6 to 60 Honeycomb Filter 
Tubes. for capacities up to 18,000- 
enh. Techrical literature. 

16 *Commercial Filter Corp. 


Filters, Disc....... The Agitator-tvpe 
dise filters are available in sizes 
to 9” diameter x 12 dise. Bulletin 
No. F9-B5 gives full particulars on 
this type. 
175D Denver Enuinment Co. 
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A PRESSURE SEAL 
FOR AGITATORS 
THAT WITHSTANDS 
3000 PSI! 


Garlock MEcHANIPAK* Seals are installed on hun- 
dreds of successful high pressure agitation jobs 
assuring “‘no-leak”’ operation against extremely- 
reactive chemicals and gases at high tempera- 
tures ... and where pressures go up to 3000 psi. 


Compare them to others. Garlock MECHANIPAK 
Seals are completely self-contained in a single 
unit; this allows quick and easy installation 
onto shafts. 

Garlock MECHANIPAK Seals are the perfect 
answer to increasing pressures of sealed-vessel 
agitation. Available for any size shafts; temper- 
atures to 700° F and above. Find out more 
about Garlock Mechanical Seals from your 


local Garlock representative, or write 
*Registered Trademark 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 
For Prompt Service, contact one of our 26 sales offices 
and warehouses throughout the U.S. and Canada. 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 


Canadian Div.—The Garlock Packing Co. of Canada Ltd. « Plastics Div.—United States Gasket Co. 
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NEWS ABOUT SCALES | 


How did this team 
solve an age-old 
weighing problem ? 


Since 5,000 B.C. men have been trying 
to devise a pivot balance that would be 
highly sensistive yet remain accurate. 
The breakthrough came in 1956 when 
the United States issued a patent for a 
“Thayer Flexure Plate” Leverage Sys- 
tem. A team of engineers and business- 
men, aware of industrys great 
cumulative loss of materials in weighing 
operations, had invented a revolutionary 
new scale. 

Knife-edged pivots that progressively 
wear and change were replaced by 


Thayer Flexure Plates that move only 
.001”, yet accurately reflect the minutest 
changes in weight. This firmly joined 
lever withstands shocks and vibrations 
indefinitely. Dirt and dust are no longer 
a problem. Thayer guarantees this lever- 
age system accurate for the life of the 
scale. 


How Can It Save You Money 

Year After Year? 

Working in conjunction with straight 
electrical controls, it forms the most 
reliable, low maintenance system ever 
devised to control processing or mate- 
rials handling by weight. Literature on 
its application to filling, batching and 
checkweighing operations is available 
on request. 


THAYER SCALE 


AUTOWEIGHTION SYSTEMS FOR FILLING, 
BATCHING AND CHECKWEIGHING 


THAYER SCALE CORP, © 23 THAYER PARK, PEMBROKE, MASS. 
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Complete specifica- 


typical uipment layouts, 
capacity & rformance of the 
Reve Jet Dust filter are con- 


rse 
tained in Bulletin F-75. 
153 *The Day Company 


Grinding Systems..... Air Swept grind- 
ing systems are available for a 
wide range of capacities and prod- 
ucts. Full details are now available. 
Send for your copy. 

R193 *Kennedy Van Saun 


Mill, IMP...... is equipped with flash 

drying accessories for removing 
ulvering the ma- 
7 outlines all the 


features. 
96 *Combustion Engineering, Inc. 


Mills, Impact...... available in sizes to 
meet any requirement. The most 
efficient method of achieving par- 
ticle size reduction by centrifugal 


force is covered in a bulletin. 
176A Safety Industries, Entoleter Div. 


Mills, Hammer...... feature extra heavy 
manganese steel liners & breaker 
plates, oversize shafts, massive 
parts & reinforcements. Catalog is 
available. 
81 *Williams Patent Crusher 


Mixers, Centrifugal....... A compact 
unit adaptable to continuous or 
batch system. The new principle 
of high speed mixing produc . 
intimate dispersion outlined in Bul. 

176B Safety Industries, Entoleter Div. 


Mixing Machinery....... Bulletin No. 
CE-58 contains information on B-P 
equipment for the chemical process 
industries. Includes wuilding mix- 


ing machinery. 
77 *Baker Perkins 


Plastic Exhaust Systems.... . New folder 
describes how the use of exhaust 
systems made from  .uermoplastics 
can combat corrosion problems. 
Photos, charts and tables. 
176C American Agile Corp. 


Process Eauipment...... Further infor- 
mation on Plate Heat Exchangers, 
Syncro-Matic Separators with TDM 
Control, and AC-VO “Nozzle- 
Matic” Centrifuge is available. 
10-1la *The De Laval Separator Co. 


Process Eauipment....... Electrofining 
precipitation equipment helps to 
solve treating & separation prob- 
lem in industrv. Systems are 
closed, compact & automatic. 

168 *Petrolite Corp., Petreco Div. 


Pulverizer...... New bulletin describes 
the Jet Pulverizer. a machine for 
dry pulverizine of materials to 
micron-size powders. Mil) diame- 
ters from 2 to 36 in. Eight sizes. 
76D Jet Pulverizer Co. 


Ribbon Blenders..... Construction fea- 
tures, dimensional and mechanical 
svecifications for ribbon blenders 
and large-capacity mixers for cor- 
—" covered in Bul. 800-159. 


J..H. Day Co. 


Valves, Rotary Vane Feeder...... Usine 
close-up photographs, exploded 
views and engineering drawings. 
Bulltein 24-D provides details on 
rotary vane feeder valves. 
176F Sprout, Waldron & Co. 


Screens, Vibrating....... available in 
different sizes. Bulletin outlines 
the important new design & capaci- 
ties for long life under rugged con- 


ditions. 
176G Safety Industries. Entoleter Div. 
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READER SERVICE ... 


EDITORIAL REPRINTS 


CE editorial reprints are now easy to get. Here’s 


a listing of what’s available. Now you can order—while they last— 


whatever you need to make your personal files more valuable. 


ORDER NOW:”* 


Use Reader Service Card for fast service. For 
each reprint you want just circle its number on 
the card. Fill in the blanks on the front, mail. 
Send no money, we'll bill you later. 


Unit Operations 


Binary Distillation—Theory, equipment (75¢)......... 54 
Compressible Fluids—How to handle ($1)............. 80 
Crystallization—For purification (50¢)............... 124 
Drying—Methods, equipment, design, costs (75¢)...... 70 
Entrainment Separation—Equipment & performance (75¢) 37 
Foams—How to use and how to control foams (50¢).... 86 


High Temperature Technology—Materials, processes (50¢) 91 
lon Exchange—A chronicle of remarkable advances (75¢) 55 
Liquid-Gas Contacting—A practical operation study (75¢) 82 
Liquid Proportioning—Equipment, methods, uses (50¢).. 76 


Mixing—Understand this universal operation (75¢)...... 47 
Process Control—Up-to-date instrumentation report ($1). 95 
Size Reduction—Maijor pieces of equipment (50¢)...... a 
Solids Concentration—Survey of techniques (50¢)...... 67 
Solids-Gas Contacting—Integrated background (50¢).... 63 
Solids-Liquid Separation—Basic know-how ($1)........ 62 


Equipment 


Conveyors & Elevators—Solving bulk moving (50¢)..... 46 
Heat Exchanger Design—Timely shortcuts (75¢)....... 52 
Heat Exchanger Calculations—12 part series ($1)...... 136 
Instruments—‘’Hardware” section: Report No. 95 (50¢).. 96 
Mechanical Seals—/ow to select and use them (50¢)... 83 
Piping—Roundup of processes pipe, valves, fittings (75¢) 40 
Plastic Pipe—How and when to use (75¢)............. 135 
Pumps—How to pick the one you need for your job (50¢) 21 
Pumps Seals—How to select the best (50¢)............ 92 
Solids Feeders—How to lick feeding troubles (50¢).... 28 
Strain Gages—How to use in chemical plants (50¢)..... 36 


¢ Materials of Construction 


Corrosion—Refresnher on cause & cure ($1)........... 131 
High-Temperature Materials—|norganic, nonmetallic (75¢) 120 
Industrial Plastics—How and where to use them (50¢).... 35 
Lead Installations—Best designs for many uses (50¢).... 79 
Metals for High Temperatures—1 8th Biennial report ($1) 129 
Nonmetallic Inorganics—For severe conditions (50¢).... 125 
Processes 

Biochemicals Processing—The total picture (50¢)...... 93 
Bio-oxidation—Theory, design, practice (50¢)......... 68 
Chemicals From Petroleum—Available processes ($1).... 139 


Extractive Metallurgy—Via chemical engineering (50¢) 111 
Extremely Low Temperatures—Production and uses (50¢) 133 


Fermentation—I|ts chemical technology (50¢).......... 74 
Fluidized Solids—Theory & Techniques (50¢).......... 33 
Manufactured Gas—To supplement :natural gas (50¢)... 115 
Moving Bed Processes—Application plus theory (75¢)... 64 
Odor Control—How to be a good neighbor (50¢)....... 98 
Petrochemical Processes—A review of processes (50¢)... 26 


© Costs and Other Timely Topics 


Cost Control Systems—How to build your own (50¢).... 102 
Cost Index—One-year bibliographic index (35¢)...... 65 
Flowsheets—How to speed communications (50¢)...... 99 
Inflation—How to predict the shrinking dollar (50¢)..... 78 
Lubrication—For chemical plant engineers (50¢)...... 50 
Modernizati Plan for profits 128 


Nuclear Industry—tThe role of chemical engineers (50¢).. 89 
Operation & Maintenance—The impact of 1958 trends ($1) 121 


Patent Fundamentals—Timely review (50¢)........... 114 
Petrochemicals—Economic review 123 
Pilot Plants—Alll the aspects of scale-up ($1).......... 127 
Plants & Processes—Ninth Inventory 1959 (50¢)...... 137 
Professional Registration—For PE-minded ChE’s (50¢)... 85 
Rockets & Missiles—Airborne reactor problems (75¢)... 119 
Safe Handiing of ‘’Reactive’’ Chemicals (50¢)......... 134 
Statistics—How to use data effectively (50¢).......... 73 
10 Top Chemicals—Current trends (50¢)............ 132 


Water Pollution Control—tTo cope with problems (50¢).. 122 


New and Popular Series . . . 


Interpreting Kinetics (50¢) ... 66 


Estimating Engineering Properties. By 
Wallace R. Gambill. 
Thermal Conductivity (50¢). . = 


Heat Capacities (75¢)...... 10 

Latent Heat (75¢)......... 117 
Surface Tension (75¢)...... 126 
Visccalty (758) 138 


Your Design Reference File. By Ralph 


Flow Through Packings and Beds. By 
Max Leva. 


Packed Towers (50¢) ...... 103 Complex Reactor Design (50¢). 75 
Fixed and Moving Beds (50¢). 107 Catalytic Reactor Design (50¢). 81 
Fluidized Systems (50¢)..... 108 Reactor Design Problems (50¢) 87 
Physical Equilibrium | (50¢).. 90 

Physical Equilibrium || (50¢).. 97 

CE Refresher Fluid Flow Equations (50¢)...101 


Thermodynamic Principles (50¢) 42 
Compression & Expansion (50¢) 45 


Simplex Reactor Design (50¢). 72 


Fundamental Math (75¢)..... 113 
Mass Transfer Operations ($1). 130 


CuemicaL 1, 1959 


Cushing. Chemical Equilibrium (50¢)... 49 
a 100 Homogenous Kinetics (50¢)... 57 Flow Formulas. By Maxey Brooke. 
Pets 110 Catalytic Kinetics (50¢)..... 61 CE Flow File (50¢).......... 112 
* Don’t forget to ask for your free copy of this issue’s reprint feature (p. 103). 
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Highly Intimate Blends 
in 1 to 2 Minutes 


Blends while discharging; 
No segregation or flotation 


Sturtevant Rotary Blenders start 4-way 
blending while charging, continue it during 
discharge, thus producing highly intimate, 
even blends of dry and semi-dry materials 
- within 3 to 5 minutes of start of charging. 

Six complete blending cycles per hour 
are common. And Sturtevant’s special action 
produces no particle reduction, cleavage or 
attritional heat — is highly effective yet 
gentle and safe even with explosives. 


Receiving 


Scoops cascade material as 
drum rotates. Movement 
forces material from both 
ends to middle. Thus blend- 
ing is 4-way right from 
Start of charging. 


Discharging 


Single gate controls charge, 
discharge. Blending continues 
throughout discharge phase. 
Result is no segregation or 
flotation — highly intimate, 
even blends. 


Self-cleaning, dust-sealed drum; 
one-man accessibility 
Operation of Sturtevant Blenders is self- 
cleaning — drum interiors are completely 
dust-sealed. For inspection of all models, 
one man simply loosens a few lugs to re- 
move manhole cover — quickly and easily. 


Nine standard models with 
capacities to 900 cu. ft. 


10 cu. ft. Sturtevant Blender 
at U.S. Steel Corp.’s new 
Applied Research Labora- 
tory (Raw Materials Divi- 
sion) in Monroeville, Pa. 
This unit handles batches 
up to 500 Ibs. — is ideal for 
pilot work and small runs. 


One of four 450 cu. ft. Sturtevant Blenders at 
Celriver Plant of Celanese Corp. (Rock Hill, 

N. C.). These large units handle up to 20,000 Ibs. 
come — have a 9-year record of meeting the 
most exacting blending requirements. 


Fully or semi-automatic, or 
manually controlled operation 


Constructed of carbon steel, stainless steel 
or Monel metal, Sturtevant Rotary Blenders 
are engineered to fit each customer’s needs 
- can be supplied with injector sprays and 
any desired control system. 

For more on Sturtevant Blenders, request 
Bulletin No. 080B. (Bulletins also available 
on Mixers, Air Separators, Micronizers, 
Crushers and Grinders.) Write today. 
STURTEVANT MILL CO., 100 Clayton 
St., Boston, Mass. 
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LITERATURE .. . 


Scrubbers Bulletin 601 describes 
the manufacturer’s line of puri- 
fiers, scrubbers, mist extractors and 
separators for the natural gas and 
petroleum industry. 

V. D. Anderson Co. 


Spiral Rake Thickeners available 
in sizes to 150° diameter. Bulletin 
No. T5-B6 ocutlines the application 
of this equipment in the chemical 
process industries. 

1 Denver Equipment Co. 


Vacuum Equipment A 35-page 
catalog showing & describing many 
ways to improve your vacuum oper- 
ations is now available on request. 
Catalog 1462. 
L181 *C. H. Wheeler Mfg. Co. 


Pumps, Blowers, Compressors 


Air-Conditioning Systems Katha- 
bar systems offer sterile air and 
frost-free cooling as special advan- 
tages to specifying engineers. Facts 
available. 

161 *Surface Combustion Corp. 


Air Filter AMER jets are available 
for handling any exhaust volume. 
complete information on the com- 

ct, factory-assembled AMERjet 
contained in Bul 279. 
78 *American Air Filter Co., Inc. 


Compressor Class FE for vacuum 
service or pressures to 15,000 p.s.i.g. 
in sizes to 5,000 H.P. Built for 
direct motor mounting, flexible 
coupling or gear drive. 

12-13 *Chicago Pneumatic Tool Co. 


Exhausters Industrial Exhausters 
are available in numerous arrange- 
ments for many severe air & ma- 
terials moving jobs. Details in 
Bulletin FI-110. 

27 *Buffalo Forge Company 


Induced-Draft Fans A complete 
line of induced-draft fans is de- 
scribed in Bulletin L-3. Fully di- 
mensioned drawings and charts of 
ratings and specifications. 

Lehigh Fan & Blower 


p offers pumping efficiency 

with faultless corrosion resistance. 

Hard rubber casing impeller. 

s CE-55 gives the complete de- 
Ss. 

156a *American Hard Rubber Co. 


Pump Bulletin 500-A contains a 
complete description & specifica- 
tions on the new Auto-Pneumatic 
Microflo Pulsafeeder. Four models 
are available. 

79 *Lapp Insulator Co., Inc. 


CK is available in 4”, 
6”, 8”, 10” & 12” sizes, and in semi- 
steel, ni-hard. cast steel or stainless 
— Complete specifications of- 
ered. 
143 *Morris Machine Works 


Pump. Vacuum The vrew series 
“H” Microvac pumps are compact, 
& auiet. Models up to 

00 c.f.m. displacement. Complete 
literature & assistance. 
163 . J. Stokes Corp. 


Pumps...... Speciallv-bonded, molded 

rubber-on-steel impellers & liners 

on the SRL Pumps last up to 15 

times longer. Also available in 
acid-proof construction. 

Denver Equipment Co. 


* From advertisement, this issue 


Union-type end connectors, full-flow, quick 
opening, non-porous, never stick or gall, 
lightweight. 14” to 4” I.P.S. 


“Chem-Check’’® 


Full-flow, designed for minimum of head 
loss. New principle of seat seal for high 
and low pressure. 14” to 2” I.P.S. 


“Chem-Cock”® 


Teflon sealed, non-sticking full-flow cock 
for corrosion-service applications. 4%” and 
14%” |.P.S. and hose connectors. 


Precise metering control and recording of 
settings, non-scaling, gall-proof needle. Re- 
sists internal, external corrosion. 14”N.P.T. 


GLOBE 
~VALVE 


Fast opening and closing Teflon seats as- 
sure positive, ‘‘non-stick” seating in corro- 
sive and scaling conditions, 14” N.P.T. 
Chemtrol valves, manufactured from a va- 
riety of plastic materials, are engineered 
for a wide range of corrosive environments, 
temperatures and pressures. Write for our 
handbook on plastic piping systems. 
Distributor stocks nationally. 


CHEMTROL 


110872 Stanford Ave. 
1 Lynwood, California 
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Here’s how to get 
high vacuum 


© 


at lower cost... from 


C.H. WHEELER 


COOLING WATER 
TO INTER - CONDENSERS 
THREE STAGE EVECTOR 


GaROMETRIC JET 
INTER - CONDENSERS 


SUCTION 


Exmaust steam 
TO ATMOSPHERE 


Tan 


VACUUM TOWER 


waren 


Taw 


LITERATURE .. . 


ines positive displacement pumps 
and what they can do for you. 
Send for your copy. 

B192 *Viking Pump Co. 


Revised Bul. 230 outlines 
horizontal duplex steam pumps for 
boiler feed, fuel oil pressure, oil 
transfer, general water service, etc. 
Includes sizes & capacities. 

Warren Pumps, Inc. 


Submersible Pumps Bulletin 203 
illustrates and _ describes Layne 
horizental in-line submersible 
pumps for booster service. Appli- 
cations included. 

Layne & Bowler, Inc. 


Vibrating-Screen Enclosures 
tight enclosures for floor-mounted 
single-, double- and_ triple-deck 
Ripl-Flo vibrating screens are de- 
in new leaflet. 


In Refining Operation—3-stage C.H. Wheeler Tubejet® 
Air Ejector draws off exceptionally large volumes of 
gases and vapors; produces high vacuum in bubble 
tower. Cost is low because Tubejets, with no moving 
parts, seldom need maintenance. 


WATER TO INTER- CONDENSER 
aim SUCTION 
COOLING waren 
Two stase 
CsECTOR with 
BAROMETRIC JET 
(INTER CONDENSER 


BAROMETRIC CONDENSER 


VAPOR LINE 


Tau 


EVAPORATOR 


watea 


In , Tubejet Ejector works with Wheeler Baro- 
metric Condenser to produce high vacuum. Initial cost 
of Ejector is low and installation is easy because of light 
weight and simple connections. 


ovr 
morive steams 
mer 


Tyee 28 


vet artee 


In Distilling—2-stage, non-condensing Tubejet pro- 
duces high vacuum in the still. Note Wheeler Surface 
Condenser and Jet After-Condenser, too. Tubejets op- 
erate simply; have stainless steel, bronze and cast 
iron corrosion-resistant materials. Result: many Tube- 
jets still operating after 35 years service! 

FREE! 35-page catalog showing and describing many other 
ways to improve vacuum and save money, 
too! Ask for Catalog 1462. 


Process Equipment Division 


C. H. WHEELER MFG. CO. 


19th and Lehigh Avenue * Philadelphia 32, Pa. 
Steam Jet V i © Centrifugal, Axial and Mixed Flow 
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Services, Processes, Misc. 


Application Research Engineering 
staff research problems of every 
description from the design stage 
right through to how equip. per- 
forms years after installation. 

155 *Lukens Steel Co. 


Corrosion “Solving Corrosion Prob- 
lems in Industry” explains how 
bimetal tubes maximum 
protection handling two corrosives 
simultaneously. 
181D Bridgeport Brass Co. 


Allis-Chalmers Mfg. Co. — 


Electronic Weighing Systems 
letin 4510 describes the SR-4 Elec- 
tron Weighing Systems for tanks, 
bins, and hoppers. Contains design 
considerations, drawings, etc. 
181E Baldwin-Lima-Hamilton Corp. 


Engineering Service includes: a 
comprehensive survey of your facil- 
ities, installation supervision, peri- 
odic inspection, etc. Complete de- 
tails offered. 
59g *Becco Chemical Div., FMC 


Equipment, Acid Proof The latest 
technical data bulletin describing 
Tantalum process equipment is of- 
fered. Equipment such as: heater 
coils, acid condensers, etc. 

169 *Fansteel Metallurgical Corp. 


Etching Tank immersion etching 
of printed circuits with Ammonium 
Persulfate is comovletely described 
in Booklet No. 99 which is now 
offered to you. 
59d *Becco Chemical Div., FMC 


Etching Booklet No. 102 features 
complete information on etching 
of printed circuits with Mercury 
Activated Persulfate. These facts 
are available to you. 
59e *Becco Chemical Div., FMC 


Fire Control Chart Two-color wall 
chart explains the three classes of 
fires and the approved portable 
extinguishers to be used on each. 
Available on request. 
181F Walter Kidde & Co. 


* From advertisement, this issue 


1959 


YES, NOW VISCOSITY 


CAN BE CONTINUOUSLY 


PROCESS CONTROLLED 


WITH THE 


BROOKFIELD VISCOMETRAN 


Unoer actual process conditions, the Brookfield 
Viscometran accurately and continuously meas- 
ures, records and controls viscosity. Readily 
mounted and integrated in existing processes, 
the Viscometran offers significant economic 
advantages over other methods of indicating 
degree of reaction, degree of polymerization or 
determination of process end point. Viscosity 
is very likely a variable that is fundamental in 
your process. For complete information about 
how the Brookfield Viscometran can provide 
continuous process’ measurement of this 
product dimension for you, write— 


THE WORLD’S STANDARD FOR VISCOSITY 
MEASUREMENT AND CONTROL 


ENGINEERING LABORATORIES, INC. 


Stoughton 33, Massachusetts 


Pumps.......Three shaft & rotating 
parts assemblies provide for 41 sizes 
of 2 popular pumps. Details on rd as ee 
this interchangeability are con- 
tained in bulletins 721.6 & 1722.6. Luar 
147 *Goulds Pumps, Inc. 
Pumps......from thin solvents to thick um 
aints._ Bulletin Series 59SC_out- 
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saved over 
$1000... plus 


days of downtime 
for MARRINER 


A broken centrifuge at Marriner 
Combing Company stopped produc- 
tion on an important order. PLASTIC 
STEEL was used for on-the-spot re- 
pairs and the machine was back in 
operation within an hour at a cost of 
less than $5.00. Using conventional 
repair methods would involve several 
days and cost over $1000. 


Hundreds of companies have saved 
time and money by repairing worn 
machine parts, cracked castings, leak- 
ing hydraulic systems and tanks, re- 
building worn pumps or valves, etc., 
with PLASTIC STEEL®. 

PLASTIC STEEL® and _ other 
Devcon products are used for making 
jigs, fixtures, metal-forming dies, 
plastic and rubber molds, foundry pat- 
terns and core boxes, and other indus- 
trial tools. 

PLASTIC STEEL® — as easy to use 
as modeling clay — hardens to steel- 
like strength in 2 hours . . . can be 
machined with regular tools. Bonds all 
metals, wood, glass, concrete, etc. to 
itself or each other. Extremely high 
tensile, compression, impact strength 
— excellent chemical resistance. 


Find out how PLASTIC STEEL® and 
other Devcon products can save time, 
cut maintenance costs and speed 
production in your plant — 
write for FREE bylletin today. 


Distributed nationally by leading 
industrial suppliers 


DEVCON corporation 


134 ENDICOTT STREET, DANVERS, MASS. 
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Plastic Steel’ 


Fire Extinguishers...... Folder contains 


LITERATURE .. . 


a table that compares characteris- 
tics of various types of fire extin- 
guishers. Effectiveness of extin- 
agents given. 

82A Ansul Chemical Co. 


Fire Extinguishers....... available in 


pressurized water for fires in ordi- 
nary combustibles, or anti-freeze 
loaded stream for fires in ordinary 
combustibles & flammable liquids. 
17 *Walter Kidde & Co., Inc. 


Fluorescent Penetrant Test Kit...... 


The new Zyglo test kit finds cracks, 
leaks Bulletin out- 


ae my the kit & replacement ma- 
erials 

182B *Magnafilux Corporation 
Metal Treatments...... Complete infor- 


mation on improving —. of 
Copper and Brass surfaces is con- 
tained in Booklet No. 86 which is 
now available. 

59b ‘*Becco Chemical Div., FMC 


Metal Treatments...... Booklets No. 39 


and 51 completely outline the sur- 
face treatment of metals with Per- 
oxygen Compounds. Now available 
on request. 

59a *Becco Chemical Div., FMC 


Paddle Etching....... Booklet No. 97 


gives complete details on paddle 
etching of printed circuits with 
Ammonium Persulfate. It cleans 
fine, metal resists retarnishing. 

 ‘*Becco Chemical Div., FMC 


Plant Security...... Cost-saving plant 


security services for the process 
industries are reviewed in a new 
16-page brochure. Thumbnails ma- 
= of plant security work. 


PROFESSIONAL 
SERVICES 


E. J. CORELL 
ENGINEER 


Related Products 
peration 


42 Rose Blvd Tele: Akron, O. TE 64271 
Akron, Ohio 


CARL DEMRICK 


Technical Translations 
Send for Circular 
53 Bo. Broadway Yonkers, N. Y. 


THE KUWJIAN CORPORATION 
Consultants @ Engineers @ Constructors 
Chemical @ Industrial @ Process 


12086 N. Broad 8t. Phils. 21, Ps. 
Offices Throughout the World 


Pinkerton 
Pastic Systems...... Handbook 
available. Covers valves mfg. 


from a variety of plastic materials, 
for a wide range of porno envi- 
ronments, temp. & pressur 

R180F 


Preventive Maintenance Products...... 


Proposal covers preventive mainte- 
nance products and services de- 
signed specifically for petroleum 
refineries. Coatings, cleaners, etc. 
182D Xzit Chemical Co. 


MERRILL W. MacAFEE 


Consulting Engineer 


Chemical-Metallurgical-Mining 
LUdlow 38-1778 7668 Santa Fe Ave. 
FRontier 5-6145 Huntington Park, Calif. 


Research Facilities...... Complete de- 


tailed information about Wau- 
kesha’s foundry and metallurgical 
research facilities are now avail- 
able to you on request. 

33 *Waukesha Foundry Co. 


Screen Area _ Estimation....... Folder 


tells how to estimate screen area 
requirements in seven steps. Sam- 
ple problem and solution. Also de- 
scribes screening equipment. 

182E Overstrom & Sons, Inc. 


Splash Goggle...... The new AO711 & 


the established A0710 offer posi- 

tive protection against chemical 

splashes. All parts are replaceable 
. 050” thick plastic lens. 

P *American Optical Co. 


Tank Cleaning...... Details about tank 


cleaning eauipment including the 
interior tank cleaning unit, model 
531. Also details of cleaning meth- 
ods for the chemical industry. 

162 *Oakite Products, Inc. 


Water Demineralizers...... available in 


two-bed, four-bed, & mixed-bed 
tvnes. ‘All tvpes are covered in 
detail in a 20-pai -page Catalog 127A. 
Still & Demineralizer Co. 


* From advertisement, this issue 


The C. W. NOFSINGER COMPANY 
“In Engineering 
It's the PEOPLE that Count’ 
Contractors for the 


Chemical Industries 
307 East Kansas City 18, Missouri 


FOSTER D. SNELL, INC. 


Chemical & Engineering Consultants 
Research, Process Development. Pilot Plant 

Studies. Plant Design. Location Studies Con- 
struction Supervision. Start-up & Operation. 
Design. & Materials 

dling Studies. Cost Analyses. Trouble Shooting 
29 W. 15th St. WA-4-8800 New York 11, N. Y. 


ODAY more than ever be- 
fore you must be sure before 


you proceed. The laboratories 


represented in this section offer 
you their facilities to help solve 
your analytical and testing prob- 
lems—to help you get greater 
efficiency with lower costs and 
above all to help you to be sure. 
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PROCESS ENGINEERS 


McKee has permanent opportunities for 
Chemical Engineers experienced in 
process design for Petroleum and Chem- 
ical Plants. For employment at our 
Cleveland offices. 


Send detailed resume to 
G. VICTOR HOPKINS 


ARTHUR G.MCKEE & Co. 
2300 Chester Ave., Cleveland 1, Ohio 


SALES ENGINEERS WANTED 


For Cleveland, Detroit, Baltimore, San 
Francisco, St. Louis and El Paso, Texas. 
Prefer graduate Chemical, Electrical, or 
Mechanical E: s with two or three 


CLASSIFIED... 


EMPLOYMENT OPPORTUNITIES 


CE’s sarees coverage brings you tips and 
information on current opportunities in job functions 
throughout the chemical process industries. 


» Coverage — National Execu- 
tive, management, engineering, 
technical, sales, office, skilled. 
Positions vacant, positions 
wanted, civil service, selling op- 
portunities, employment agen- 
cies and services, labor bureaus. 


> Displayed Rates—$46 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
% in. vertically on a column; 3 


to the usual agency commission. 
> Undisplayed Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a line; box number 
counts as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions, Not 
subject to agency commission. 

> Closing Date—June 29 issue 
closes June 5th. Send new ads 
to Chemical Engineering, P. O 


columns, 30 in. per page. Subject Box 12, New York 36, N. Y 


years industrial experience. 

Trainees will receive intensive training 
course with daily classroom instruction e 
at Waterbury factory before assignment 
to district office. Mail reply to: 


H. E. Beane, Vice President 


THE BRISTOL COMPANY 
Waterbury 20, Connecticut 


ALCO PRODUCTS NEEDS 


KEY PERSONNEL 


FOR NUCLEAR POWER 
ENGINEERING DEPT. 


NUCLEAR WASTES DISPOSAL 


Graduate engineers experienced in disposal of 
radioactive wastes; design, development or 
ope:ating experience with disposal processes or 
equipment preferred. Permanent positions with 
fast-growing Rochester-based company serving 
the process industries. Send resume to R. D. 
McVay, Personnel Relations. 
PFAUDLER PERMUTIT Inc. 
Rochester 3, New York 


REPORT DIRECTLY TO THE MANAGER 


HEAD REACTOR ENGINEER 


Supervises section responsible for reactor analysis, reactor ex- 
periments, thermal and hydraulics, mechanical core design and 
mathematics. 

Advanced Technical Degree required. Ph.D. desirable. Several 
years experience in Nuclear Reactor Science and Engineering 
necessary, plus experience in technical administration. 


CHIEF PROJECT ENGINEER 


Administers and executes all projects in accordance with ap- 
proved schedules and prepares and submits proposals. 
Establishes and maintains effective controls and schedules on all 
projects. 

Advanced degree desirable. Must have several years of direct 
line supervisory experience of engineering projects—preferably 
nuclear. 


HEAD PLANT SYSTEMS ENGINEER 


Supervises plant design engineering for the application of nu- 
clear energy. Responsible for materials technology, including 
radio-chemistry and chemical engineering. 


Advanced Technical Degree desirable. Several years of plant 
design experience necessary. Nuclear experience desirable. 


ADDRESS BOX NO. REPLIES TO: Box No 
Classified Adv. Div. of —_ publication. 
office nearest you 
YORK 86: P. 0. BOX 1 
11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 


EMPLOYMENT SERVICES 


Better Positions—-$6,000 to $50,000. Want 
a substantial salary increase more opportu- 
nity or different location? This national 48 
year old service connects you with best 
openings. You pay us only nominal fee for 
negotiations; this we refund when employer 
pays placement fee. Present position pro- 
tected. In complete confidence, write for 
particulars. R. W. Bixby, Inc., 553 Brisbane 
Bldg., Buffalo 3, N. Y. 


POSITION WANTED 


Mech. Eng. R&D equipment and processing 
in separation and classification, liquid-solid. 
Dust collection, filters, cyclones. PW-1712, 
Chemical Engineering. 


Your Inquiries to Advertisers 


Will Have Special Value .. . 


—for you—-the advertiser—and the publisher, if you 


mention this publication. Advertisers value highly 


Please send complete resume in confidence 
to: G. Y. Taylor, Administrative Services 


ALCO PRODUCTS 


INCORPORATED 
Schenectady 5, New York 


this evidence of the publication you read. Satisfied 
advertisers enable the publishers to secure more ad- 
vertisers and—more advertisers mean more infor- 
mation on more products or better service—more 


value—-to YOU. 
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CLASSIFIED... 


T SEARCHLIGHT 


and rental equipment. Check this issue’s listings— 


most complete in the field—for items you need now. 


>» Coverage — National Equip- 
ment and facilities—used, resale 
and rental—for the process in- 
dustries. For sale, wanted, for 
rent. 

> Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 
vertising inch is measured in. 


CE’s Searchlight spots the big bargains in used, resale 


vertically on a column; 3 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 


> Closing date—June 29th issue 
closes June 5th. Send all new ads 
to Chemical Engineering, Classi- 
fied Adv. Division, P. O. Box 12, 
New York 36, N. Y. 


MODERN 
REBUILT 
MACHINERY 


FILLING Filler. Pneumatic Scale 
and Labeler with intercon- 


Pneumatic Scale High Speed 
Line with Feeder, Bottom Seal p Sealer, 
Wax Liner, interconnecting 
a Model CMV highly flexible Automatic Car- 
‘oner. 


Ototerd Knapp, A-B-C and Ferguson Case 


Creek, Wrap-King—all 
models. 


Model Single Head S.S. Tube Filler. 
= & Smith Model DD-2 Rotary Tablet Ma- 


Werner & Pfleiderer 3, gee  - and 3,500 gal. Jack- 
eted Double Arm Mix 


ga 
stoke & Smith ede! Gi, HG84, HG87 
d HG88 Auger Powder Fille 


Pulverizers, 2TH, and 4TH. 
Fitzpatrick S Steel Comi 
Complete Details and Quotations 
Available on Request 


WRITE, WIRE, PHONE COLLECT 


: Package Machinery, Mageenn. Battle 
sizes and 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St. 
New York 12, N. Y. 
CAnat 6-5333 


167 North May Street 
Chicago 7, 1 
SEely 3-7845 


WIRE US COLLECT! 


1—Standard Steel 8’ x 50’ Rotary Dryer, 
welded const. Completely equipped. 


45—Beach Russ High Vacuum Pumps, 
type RP, Series 100, Class D, 100 
CFM, 5 HP motor. 


4—Oliver 8’ x 14’ Rotary Continuous 
Vacuum Filters. Steel drum. 


For immediate quote, wire or pmenes collect—GA 1-1380 


2—Raymond 4 Roller High Side Mills, 
Double Cone Sep. Cyclone, Fans, 
and Dust Collector. 


1—S’ x 2'6” Jacketed Ball Mill, with 25 
HP, expl. proof motor. 


3—Hamilton 100 gal S.S. jacketed Agi- 
tated Kettles, 90 PSI. 


Sturtevant 10 HP, 
25 HP, 3W Mikro 30 HP, #2 Gruen- 

vier Supermaster 40 HP, #50 Raymond S/S 
Imp, AKBX Wms. 50 HP, 30 NF Wms. 100 
HP, 36 x 52 Jeffrey 125 HP, SXT 14 Penna. 


350 HP 

MILLS—Colloid—11/2” HP, 2” B&S 20 
HP, PA poli HP, Sprout Waldron 
2—40 HP m 

ical—4Y2 x 16 (10 HP) 
pebble, 42 x 24 (25 HP) ball, 6’ x 36” 


HP) 
ball, 10’ x 48” (350 Hi 
=> cu. yd. wang Butler w/7 x 12 
Bucket eelvator, weigh hopper 
CONVEYORS—18” x 16’ Farquar troughing, 
18” x 34’ apron, iil x 37’ trough, Bucket 
elevators to your spe 
PACKERS—St. Regis Toots ed, 105FV 
w/scales, Pneumatic Scale Cappe 
S-35 Gal. S/S 150 


x 0’, x 40’, 9 x 30’ Rotary 
YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N. J. 


Expanding? 
Relocating? FOR SALE 
READY TO 
Prime OccuPY 


INDUSTRIAL PLANT 
CAMDEN, e 28 ACRES 
350,000 SQ. FT. 
MAIN 1-STORY BUILDINGS 
Steel & Brick @ Unrestricted 


plus add'l auxiliary Steam & Elec- 
property, including tric Power 
overhead cranes. 10 * Plentiful 
to 120 tons. Jater and 
880’ nw , Sewage 
"Lx183 Wx46 H RR Siding 
800’Lx108’Wx40'H Parking 


540'Lx108’Wx40'/H Good Labor 
Supply 

370°Lx 45'Wx50/H WILL CONSIDER 
120’'Lx 60’Wx83'H PARTICIPATION 


CAMDEN FORGE CO. 
P.O. Box 269, Hoboken, N. J. 
New York Phone: BA 7-0600 .e.@neneu5 


FOR SALE 


COMPLETE CHEMICAL 
OR 
OIL BLENDING PLANT 


In Chicago with over 500,000 gal. cap. 
storage tanks. Site 221’ x 554’ with the 
following bldgs: 2 story office and stor- 
age bldg., large truck repair shop, boiler 
& pump house, oil blending bldg. and 
storage bldg., all brick and in good 
repair. Direct A. T. & S. F. spur on grade 
level. For full details write to: Real 
Estate Dept., Cities Service Oil Co. 


CITIES SERVICE OIL CO. 


20 N. Wacker Drive, Chicago 6, Illinois 
ANDOVER 3-0300 


WANTED 
SURPLUS EQUIPMENT 
SINGLE ITEMS OR ENTIRE PLANTS 


FOR SALE 
i—Eimco 8’ x 10’ Drum Filter 
i—Eimco 4” dia x 8” Ig Roll, Vacuum Rotary 
Filter Press 
i—Stokes Model R Tablet Press 
2—Colton Model 5'2 T Tablet Presses 
i—Rotex Sifter, 21” x 41” 
3—Baker-Perkins 200 gal we Mixers 
1—Baker-Perkins 7 gal we Mixer 
Stainless Steel Kettles 20 to 200 gal. In Stock 


AARON EQUIPMENT CO. 11500 


9370 Byron St., Schiller Park, Ill. 


FOR SALE 
ABBE JAR ROLLING MILL 
Double Tier—4 Jars—No. 2 
Jars Are Stainless Steel 
Mill Is Almost New 
GLOBE TRADING COMPANY 
1815 Franklin St. Detroit 7, Mich. 
Woodward 1-8277 
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LIQUIDATION 


CENTRIFUGES—FILTERS 
EVAPORATORS—CRYSTALLIZERS 


1—Bird 32” x 50” solid bow! continuous Centrifuge, 316 S.S. 
4—Sharples C20 Super-D-Hydrators, 316 S.S. ) 
2—Sharples PN14 Super-D-Canters, 316 S.S. 

1—AT&M 26” suspended Centrifuge, perforated basket, 316 


2—Oliver 8’ x 8’ Precoat rubber covered Rotary Vacuum Fil- 
ters. 

Ng 36” rubber covered Plate & Frame Filters, 30 cham- 

ers. 

2—Sperry 42” Aluminum Recessed Filters, 30 chambers. 

4—Shriver 36” wood Plate & Frame Filters, 44 chambers. 

5—Struthers-Wells 8’ dia. x 24’ high rubber lined Vacuum 
Crystallizers. 


PULVERIZERS AND MILLS 


2—Abbe 5‘ x 16’ brick lined Mills. 
3—30” dia. Stainless Steel Micronizers complete with Hoppers, 
Conveyors, etc. 


KILNS AND DRYERS 


1—Traylor 11’ x 155’ Rotary Kiln, 7s” shell welded, 2 tires. 
1—Vulcan 8’ x 125’ Rotary Kiln, 34” shell riveted, 2 tires. 
1—Vulcan 8’ x 50’ Rotary Kiln, 5%“ shell welded, 2 tires. 
2—Rennenberg 6’ x 60” Rotary Kilns, 5%” shell riveted. 


1—Proctor & Schwartz 8’ wide x 60’ long Conveyor Dryer, 
Stainless Steel Belt. 


RUBBER LINED TANKS 


4—3400 gal. 8’ x 8’ with Nettco Turbo Agitators, 15 HP 
motors. 

1—4000 gal. 10’ x 7’6” with Nettco Turbo Agitator, 10 HP 
motor. 

1—4500 gal. 9’ x 9 with Nettco Turbo Agitator, 3 HP motor. 

1—5000 gal. 9’ x 10’ with Nettco Turbo Agitator, 15 HP 
motor. 

5—8500 gal. Vertical Storage, 8’6” x 16’ x 8’ cone. 

1—13,000 gal. Horizontal Storage 8’ x 35’. 


STEEL TANKS 


4—2000 gal. 7’ x 7’ with Nettco Turbo Agitators, 10 HP 
motors. 
1—3000 gal. 8’ x 8’ with Patterson Turbo Agitator, 10 HP 
motor. 
1—5200 gal. 10’ x 9’ with Patterson Turbo Agitator, 10 HP 
motor. 
15—Storage Tanks: 3800; 6000; 9000; 10,000; 15,000; 47,- 
000 gal. 
OTHER ITEMS 


11—Steel Buildings 20’ to 80’ trusses. 
2—Shepard Niles 20 ton Overhead Cranes. 
7—Dorr Thickeners; 16’ dia. with Tanks. 
1—Bemis 50# Bag Packer with Sewing Machine, Conveyor 
and Flattener. 
125—LaBour, Durco, Worthite, Duriron and Stainless Steel 
Centrifugal Pumps 2” to 6” with motors. 


PARTIAL LIST OF VALUES @ @ @ SEND FOR CIRCULAR 
REPRESENTATIVE ON PREMISES FOR INSPECTION 


Ril EQUIPMENT COMPANY 


Baltimore, Md. Tel: MEdford 3-2911 


BRILL 


REACTORS—EVAPS—CONDS~— TANKS 


6—Struthers Wells 2000 gal. 316 S.S. jktd. agtd. Reactors. 

2—Struthers Wells 1000 gal. 316 S.S. jktd. agtd. Reactors. 

1—1500 gal. Pfaudler, glass lined, jktd. agtd. Reactor. 

1—500 gal. Walters, 304 S.S. jktd. agtd. Reactor. 

1—550 sq ft. Buflovak, monel, single effect Evaporator. 

1—250 sq. ft. Buflovak, 304 S.S. forced circulation Evaporator. 

1—3500 gal. 304 S.S. jktd. agtd. Tank, 9’ x 7’. 

1—7500 gal. 316 S.S. Vert. Storage Tank, 7’ x 25’, 50 PSI. 

1—20,000 gal. 374 S.S. Vert. Storage Tank 12’ x 23’. 

a gal. nickel clad Mixing Tank, 125+ int., with nickel 
coils. 

1—3000 gal. Aluminum Vert. Tank, 6’ x 18’. 

1—4000 gal. Haveg Vert. Tank, 8’ x 12’. 

1—12,000 gal. horiz. steel Pressure Tank, 7’6” x 36’, 200 PSI 

8—Stainless Heat Exchanger; 1220, 942, 786, 536, 396, 315, 
250, 157 sq. ft. 


BUY 


CENTRIFUGES 


1—Bird 18” x 28”, 316 S.S. Solid Bowl, Continuous. 
1—Bird 18” x 28”, steel, Solid Bowl, NEW, Continuous. 
2—Sharples PY14, PN14, Super-S-Canters, 316 S.S. 
1—Sharples H2 Nozzlejector, 15 HP, 304 S.S. 

1—Bird 40” suspended, 347 S.S. perforated baske* 
2—Sharples #16, 304 S.S., 3 HP motor. 


FILTERS 


1—Oliver 5‘3” x 8’ Steel Rotary Vacuum, vaporite housing. 
1—Sparkler 33$28 Filter, 150 sq. ft. 304 S.S. 

1—Niagara 36H110 horizontal Filter, 110 sq. ft., 304 S.S. 
1—Sparkler 33-S-17 Steel Filter, 92 sq. ft. 

1—#12 Sweetland Filter, 48 leaves, 3 centers, 640 sq. ft. 
2-—#10 Sweetland Filters, 27 leaves, 4’ centers, 250 sq. ft. 


DRYERS 


1—Devine Vacuum Shelf with 19—59” x 78” shelves. 
1—Devine Vacuum Shelf with 10—40” x 43” shelves. 
2—Overton 42” x 120” Atmospheric Double Drum. 
2—Devine 5’ x 12’, 4’ x 9‘, Atmospheric, Single Drum. 
1—Boker Perkins 5‘6” x 6’ Rotary Vacuum Dryer. 
1—Buflovak 3’ x 20’ Rotary Vacuum Dryer, 316 S.S. Unused. 
2—Louisville Rotary Steam Tube, 6’ x 25’, 6’ x 50’. 
4—Rotary Dryers, 4’ x 40’, 6’ x 50’, 5‘6” x 50’, 5” x 30’. 
Belt; x 25” Monel 6’4” x 24’ 316 S.S. Roto Louvre 
ryers. 
3—Louisville 8’ x 50’ Stainless Steel lined Rotary Dryers. 
1—Traylor 30” x 18’ Stainless Steel Rotary Dryer. 


MIXERS 
ae Perkins #16TRM, 150 gal. jktd., sigma blades, Vac. 


5—Baker Perkins #15 JIM2, 100 gal. jktd. sigma blades, 20 
HP motors. 
! 5—Day “Cincinnatus” double arm, 250 and 100 gal. 
3—1500# Powder Mixers, 7/2 HP XP motor. 
21—Steel, jktd. Powder Mixers: 225 and 350 cu. ft. 


MISCELLANEOUS 


1—HPM 88 ton horizontal Steeping Press. 

2—Kent, Ross, 6” x 14” Three Roll Mills. 

3—Swenson Walker Continuous Crystallizer, 24” x 30’ sec- 

tions. 

4—Rotex Sifters: 40” x 84”, 60” x 84”. 

3—Robinson Gyratory Sifters, 30’ x 104”, Triple Deck. 

8—Stokes DDT, DDS2 T, “R” and “F” Tablet Presses 
10—Nash Vac. Pumps: H6, L5, L3, TS7, #2, MD572. 
25—Chlorimet Durimet and Duriron Centrifugal Pumps 11/2” 


to 
2401 THIRD AVE., NEW YORK 51, N. Y. 


BRILL Tel. CYpress 2-5703 © Cable: Bristen, N. Y. 


TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.: Jackson 6-1351 


EQUIPMENT COMPANY 


2701 BROENING HIGHWAY 
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EQUIPMENT SEARCHLIGHT . . . 


LIQUIDATION 


AT THE 


ESSO REFINERY 


BALTIMORE, MD. 


CENTRIFUGAL BLOWERS 


41000CFM 28psia 3000HP Motor 16’ Dia., 20’ to 145’ high 
22500CFM 15psia 2000HP Motor up to 300 psi 
6460CFM 148psia 2000HP Motor 


20 TOWERS from 28’6” to 


HEAT EXCHANGERS 
Admiralty & Steel 
100 to 7500 sq. ft. 


50 PRESSURE VESSELS 


from 2’ x 4’ to 12’ x 50’, 
Pressures up to 350 psi 


5—Clark 500 H.P. RA5 
Gas Engine Driven 
COMPRESSORS—1138 CFM 


70 to 1200 GPM, 
17 to 910’ head 


125 CENTRIFUGAL PUMPS 
X.P. Motor & Turbine Driven 


NEW STAINLESS STEEL 


COIts 


inches, heigh' 72 

inches, pipe Allegheny 
Corporation. F.0.B. $200.00 ea 


Two Struther Tubes & Tube 


ch diameter, 14 feet long 
with 4 inch nominal a ge 88 tubes in 

ooler, 1D diameter % inch, type nickel 
seamless’ om B. one cooler 
00. These units are 
used and Built for 50 pound 
working pressure. 


Powder Machine (Multicheck 
section of Mark (8, 19, 21 
by Sheffield Corporation, 

Moder E (893 0.B. our yard. ..$2,500.00 
s Unit Has Never Been Used. 


Powder ae Machine with conveyor and pusher 
bar, serial number 27056B. Mfg. by Ex-Cell-O 
Corp. This unit has never been used. F.O 


Towmotor Forklift LT-56, 6000+ 
Capacity. F.0.B. our $1,750.00 


ABOVE QUOTATIONS ARE SUBJECT 
TO PRIOR SALE 


PROGRESS IRON & STEEL CO. 
Yard 11th & Locust - P. O. Box 447 
JEFFERSONVILLE, INDIANA 
Telephone - BU 3-7374 


X.P. Motors & Starters 
Structural Steel 
Pipe, Valves and Fittings. 


1500 Recorders, Controllers, 
Transmitters, Receivers, 
Rotometers, Gauges, etc. 


Most Equipment New Since 1954 
Your inspection invited—re presentatives on premises 
W rite—W ire—Phone for Complete Information 


Site Office—Boston & Haven Sta, Po 0. Box 5203, Baltimore 24, Md. 


SELECT, ED ST ock ITEMS 


15—ROTARY KILNS, Dryers, Coolers, 11’x155’; 
8’x125'; 8’x100'; 8’8x70'; 8’x50'; 7’x60'; 
5'x24'; 4'x25'; 2'x30’. 

2—STEAM TUBE DRYERS 6’x50’ & 6’x25’. 

1—50 gal. S.S. Jktd., Agit., Reactor. 

1—GAYCO 14’ Air Separator. 

3—SWENSON-WALKER 24x20’ 
spiral, jacketed Crystallizers, 2 HP. 

2—STOKES DDS-2 Tablet Presses. 

3—ROTO LOUVRE DRYERS Link Belt steel 
502-16, 705-24; stainless 604-24. 

4—316 STAINLESS STEEL Condensers 315 
sq. ft., 156—1''x8’ tubes. 


double 


10—TYLER-HUMMER Screens, 4'x6’; 4’x8’. 


1—10,000 gal. Propane Tank 200 PSI. 
8—EVAPORATORS, 500 to 15,000 sq. ft. 
1—PFAUDLER 750 gal., glass lined, jacketed, 
agitated Reactor, 15 HP motor. 
1—PFAUDLER 200 gal., G.L., jktd. agit. 
1—COLUMN nickel clad 6’x27’, 200 PSI. 
1—REACTOR 750 gal. jkt. 300 PSI. 
1—COLUMN 72x30’ Type 347 Stainless 
Steel, 20 bubblecap trays. 
1—B. & J. #12 Rotary Cutter 30 HP XP. 
8—JEFFREY Hammer Mills, 20x12”; 
24x18" motor driven. 


2—20 TON/DAY CHEMICO SULPHURIC ACID CONTACT PLANTS 


5—CUPRO-NICKEL Heat Exchangers; 177; 
346; 1035; 2330; 5200 sq. ft. 
25—STEEL Heat Exchangers; 189; 880; 1042; 
2060; 3900; 4420 sq. ft. 
1—INDUSTRIAL Type SS-2 stainless Pressure 
Leaf Filter, 195 sq. ft. 
3—SWEETLAND #10, #12 Pressure Filters, 
Stainless and steel leaves. 
18—SHRIVER, SPERRY 12” to 42” steel, alum- 
inum, wood Filter Presses. 
3—RAYMOND 5 Roll low-side Mills. 
1—RAYMOND 30” dbl. Whizzer Separator. 


1—HARDINGE 8’x30” Conical Ball Mill. 
3—TOLHURST 40” S.S. Centrifugals, Susp. 
2—FLETCHER 40” Steel Centrifugals, Susp. 
1—FLETCHER Whirlwind 48” Centrifugal. 
1—FLETCHER 30’ stainless Centrifugal, 
Susp., perforated basket, vaportite. 
2—OLIVER 5'3’’x3’ Precoat Filters 316 stain- 
less steel vaportite. 
2—SHARPLES C-20 S.S. Super-D-Hydrators. 
2—SHARPLES PN-14 Super-D-Canters S.S. 
4—KOMAREK-GREAVES 27"x23” Briquetting 
Presses, Feeders & 75 HP motors. 


HEAT POWER CO., inc. 


New York Office—60 East 42nd Street, New York 17, 


Tulsa Office—306 Thompson Bldg., Tulsa 3, gg 


Dryers, Kilns, Centrifugals, Filters, Kettles, 
Tanks, Grinders, Crush Mixers, S 

Tablet Machines, etc. Hydraulic, Plastic 
and Rubber Machinery. Send for bulletins. 


STEIN EQUIPMENT CO. 
107—8th STREET BROOKLYN 15, N. Y. 
Sterling 8-1944 


BUY ON TERMS! 


S. S. SIGMA MIXER 


Readco 25 Gal. S. S. Sigma 
Mixer. Jacketed, Vacuum 
Cover, power tilting. 


WANTED 
##2 SIMPSON MULLER 


NO SUBSTITUTES. 
\W-1662, Chemical Engineering 
Class. Adv. Div. P.O. Box 12, N. Y. 36, N. Y. 


“SEARCHLIGHT” 
Can Help You! 


When you want to buy or sell 
used or surplus new equipment 
and/or accessories, or have 


other business wants—advertise 
them in the SEARCHLIGHT SEC- 
TION for quick, profitable re- 
sults! 
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ME MACHINERY AND 
. EQUIPMENT CO. 
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LOEB OFFERINGS 


Autoclave: 50 st. st. 
Centrifugals: 12”, 20” d 26". 
Clarifiers DeLaval Sharples. st. steel. 
Crystallizers: 500 gal. stain. steel, jacketed. 
Dewaterers: Davenport 3A, bronze hd. 3 hp. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Dryers: Link-Belt Monotube of monel. 
Filters: Eimco, Oliver, Sweetland, Alsop. 
H g : Tri-Homo #10. 
Kettles: St. Steak with and without ag. 

Dopp 150 i dbl. act. agitator. 
Mills Mikro Bantam, 2th and 24”, 

Fitz Casminetaan model D, st. st. 

Day 14 x 30” type B hi-speed. 

Colloid, 3, 5, 20, 25 hp. 
Mixers: Dbl. and Sgl. arm sigma blade. 

Powder, various te. 

Baker-Perkins size 17, 30 hp. 
Mixers: port. elec., side/top entering. 
Mix-Muller Simpson Lab., Porto, 
Percolator: Pfaudler 54 x 42” st. st. jack. 
Pumps: Rotary, gear, centrif., vacuum. 
Reactor: Pfaudler 30 gal. gl. lined agit. 
Screens: Selectro 4 x 10’, 3-deck. 
Tablet Presser: Colton #2, #4, 300 RP. 
Vacuum Pan: 42” Harris st. steel. 


* TELEPHONE SEeley 8-143! 


EQUIPMENT SUPPLY CO. 


320 WEST SUPERIOR ST CHICAGO 22, ILLINOIS 


COMPRESSORS 
World’s Best Rebuilts 


27 CFM 3000 PSI Worth V4A3 & V4A3W 
70 CFM 1500 PSI 9x8 Norwalk TDS3T 
110 CFM 3000 PSI Ing. GC —" 
191CFM 300 PSI 
238 CFM 100 PSI 9x9 i“ ES Worth HB 
3IL CEM 1500 PSI IR-ES-3 
455 CFM 35 PS! Allis Chalmers Rotary 
465 CFM 100 PSI 12xt1-IR-ES-1-Worth HB 
496 CFM Vac. 14 x 7 CP-T(3) 
502 CFM 125 PSi 12x13 Worth HB, IR-ES 
676CFM 100 PSI Wo &l 
686 CFM 100 PSI 14x13 Ing. ES PENN-3AT 
690 CFM 125 PSI 13%2/8x7 Chie YCE 
1545 CFM 110 PS a/iente XRE 
3135 CFM Vac. 31x13 Ing. E 
7950 CF 200 PSI 33-17 bag? Ing. PRE24C 


50 CFM 
60’-600’ portable—gas or diesel 


AMERICAN AIR COMPRESSOR CORP. 
North Bergen, N. J. UNion 5-4848 


5 


MA HIN CRA 


H 


weetiand #2 all stainiess 
Ball Mill 


. feet 
Alumiaum Evaporator Calandria type, never used, 
1300 t. tube area. 
Preetor Sehwartz fi 
nuows 8 
Calenders xs” 
Hydrauie 


LOUIS SUSSMAN, INC. 

800 Wilson Ave. (East of Doremes) 
wh 4. 


) 
) 
) 
) 
) 
5 
5 


ECH SPECIAL 


Baker Perkins Mixer, serial #407 double arm, 
100 cal. 
& reverse mo- 
tion. New cost over 

you CAN BANK ON 


EQUIPMENT CLEARING HOUSE, INC. 
111 33rd Street, Brooklyn 32, N. Y. 
SOUTH 8-4451—4452—8782 


50 HP AGITATOR DRIVE 


50 HP Louis-Allis motor direct to Foote 
Bros. Gear Reducer, 125 RPM output 
speed. Vertical mount. Purchased new 


in 1956. 
PRICED TO SELL 
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Hirst CLAss 
EQUIPMENT 


from Your FIRST Source / 


STAINLESS IN NEW YORK STOCK 


STAINLESS MIXERS 


4949 D 2 Baker Perkins Lab. Mixer 1% gal.; Tilting: Disp. arms; S/S. 

4689 Baker Perkins S/S Mixer; Jktd. 100 — working capacity: 
Vacuum cover; 28” x 43” x 36”; Tiltin 

4305 K 3 Baker Perkins "Cascais Mixer in _—— 316 Stainless; 3 stage 
Size 17 ‘3 BS Mixers in Tandem. 

4702 Bl J. H. S/S Jacketed Mixer; 300 Gal. with Double 
Sigma Z 

4514 s 2 Stainless Costes Blender 42” x 16’ body with 16” cones; 22 
cu. ft. or 170 gal. 3 HP. 

4831 = 17 Sontee Lome Ribbon Blender; 10 cu. ft. 18° x 48”; 5 HP. 

NEW FALCON RIBBON BLENDERS in Stainless Now in Stock; 10, 17, 40 
cu. ft. all Ba available on quick delivery. 


CENTRIFUGALS 


8501 Bird S/S 32” x 50 Solid Bowl Continuous Centrifugal; Type 316. 
4987 Bird S/S 24” x 38’ Conical Bowl Cont. Centrifugal; 20 HP. 

4593 Kl Bird Cont. Centrifugal Model LB-444; 18” x 28”; 200 RPM. 
8503 A.T.&4M. 26’ Suspended Centrifuge in Type 316 S/S. 

4926 Squier 30° Suspended S/S Centrifuge; Perg. Basket; Bt. Dump. 
4041 P4 DeLaval industrial Centrifuge Model AA-OO in Type 316. 
4945 DeLaval industrial Hermetic Separator VO 244-Type 316 S/S. 
4818 Sharples PN14 Super D Canter in Stainless with 10 HP Motor. 


REACTORS—VACUUM PANS STILLS—PRESSURE VESSELS 


5020-C 950 Gal. Stainless Lined Vacuum Kettle; 60” x 76’ with manhole. 
4986 C 12-12 Two Closed Top. Coned Bot. Vessels in Type 316 Stainless 


= 

4737 H 15 Vert. Closed Top 800 Gal. Reactor; S.S. 51’ x 118”; 24” eye 

4429 C 1 Two Stainless 4600 Gal. Closed Dished Top Vessels; 10’ x 4’6”. 

4767 W 1 Harris Stainless Vac. Pan; 6’ x 166”; with coils, basements 
condenser, controls and accessories. 

3870 M 2 Mojonnier S/S Vac. Pan 3’ x To" with Calandria etc. 

4627 Mojonnier Stainless Vac. Pan 8 x x 12” complete with accessories. 


with 


Ss VI Lancaster Rotary Jack Lined; 50° x 17°4” 
300 PSI internal 130 PSI Jacket. 
4954 T 5 Patterson-Kelley Stainless Extractor or P lator; 200 gal; 28° x 
76"; perf. screen plates. 
HEAT EXCHANGERS—CONDENSERS 
774 sq. ft. with 


4576 Cl Struthers Wells S/S Heat Exchanger; 
Tubes; 12 Pass. 

4576 C2 Same 990 sq. ft. with 440 (34"") tubes. 

4551-S2 Whitlock Brine Exchanger in Stainless; 
¥%4"') tubes; 440 sq. ft. 

4221 P 1 Whitlock Stainless Heat Exchanger; 2 Pass; 17” x 128°; 250 sq. ft. 

4576 C3 Horizontal Stainless Condenser; 872 sq. ft. 24 x 14° 384 (5¢") 


18” x 12’4"; having. 204 


Tubes. 
4344 H 4 Stainless Tubular Condenser; 26” x 9°4’’; 350 sq 
4000 Kl Vertical Stainless Condenser; 16’ x 11°10’; 230 isi S.S. Tubes. 
4954 T 3 Patterson-Kelley Stainless Heat Seshanger: 8 x 14°; 38 sq. ft. 
4726 M 15 Single Pass S/S Heat Exchanger; 131 10'4"" “110 


ubes). 
4749 Stainless Sanitary Heat Exchanger; 65 sq. ft. 48 (1’") Tubes. 


STAINLESS DRYERS 


4042 K 4 Hersey Rotary Gas Fired S/Dryer; 5’ x 26’ Counte. Current. 
4690 Rotary Stainless Lined Dryer 50° x 20’ screw feed, Oil Burner etc. 
4819 M 4 Louisville Stainless Rotary Dryer 30” x 28’ indirect. 

3364 B 2 Squier Rotary Atm. Dryer Type 357 Stainless; 30” x 20 
3853 S 7 Raymond Flash Dryer Type 316 Stainless contacts; 
available in mild steel. 


“Send for FIRST FACTS” 


alternate 


FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 
PARKING ON THE PREMISES 


PHONE: STerling 8-4672 


| 
Wie: 
FT = 
al 50 HP a 
hydr. tilt. 
Ibs. 
50 gal &.8. Autoclave 2000 Ibs pressure 
Valeantzer 60° X 9 125 ibs. 
8) 
BEST BUY 
23 Townsend St. - San Francisco 7, Calif. 
3 
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STOCK ITEMS 


ROTARY KILNS—DRYERS 


2—7'6" x 42’ Kilns, 42” shell. 
10’ comb. chamber, UNUSED. 
1—1l' x 155’ Traylor, %” shell Kiln. 
1-9" x 100’ Vulcan, %” shell Kiln. 
1—-8’ x 170’, %” shell, 3-tire Kiln. 
1—8’ x 115’, %” shell, 2-tire Kiln. 
2—8' x 50° Vulcan, %” shell Kilns. 
2—7'6" x 100’, 42” shell Kilns. 
2—6’ x 60° %” shell Kilns. 
1—‘4’ x 24’, 2-tire Kiln. 
4—Hardinge 8’8” x 70’ Dbl. shell dryers, 
#XA-18, welded, 42” shell. 
1—7'6” x 65’ dryer, 2” welded shell. 
1—Allis-Chalmers 7° x 50’ dryer., 2” 
shell, 50 HP 
1—6’ x 50° Louisville dryer. 
6—Steel dryers: x 50’, x 32’, 
4'6" x 40’, 4'6” x 32’, 4’ x 30’, 3’ x 15’. 
2—Stainless dryers: 46” x 12’, 3’ x 10’. 


TANKS 


12—4500 gal. nickel-clad, vert. 1254 

1—3000 gal. alum., vert., open 

1—10,500 gal., T304 SS, horiz. UN- 
USED, dished heads 

2—5700 gal., T304 SS, horiz., UNUSED 

4—Vacuum tanks w/coils, T304 SS: 
3700, 3009, 2350, 1750 gal. 

1—3400 gal., T304 SS, horiz. 

1—2000 gal., T316 SS, hopper 

8—1750 gal., T304 SS, hoppers 

1—1400 gal., T316 SS, ASME 175# 


CENTRIFUGALS, BASKET 


1—48”" A.T.4M. susp., T304 SS pert., 
vapor-tite. 

6—40” A.T.4M. Susp., T304 SS Solid 
basket, 40 HP, 1952 

1—40” Bird, susp, steel, imperf. 

1—40” Fletcher, susp. steel perf. 

1—36” Tolhurst, bronze center-slung. 

1—30” Fletcher, susp., T304 SS perf. 

1—30” Fletcher, underdriven, T304 SS. 

Fletcher, underdriven, T316 SS. 

1—26” Tolhurst, susp., steel perf. 

1—12” Fletcher, underdriven, T304 SS. 


CENTRIFUGALS, CONTINUOUS 


4—Sharples Super-D-Hydrators, C-20 
C-27, T316 SS, monel. 

2—Sharples PN-14 Super-D-Canters. 

7—Sharples #16, T304 SS. 

2—Sharples #18V, vapor-tite. 

1—Bird 18” x 28” horiz., T304 SS. 

3—Bird 24” x 24”, slotted screen monel. 

1—Bird 32” x 50” horiz., T316 SS. 

2—DeLaval #BUH-3930, T304.SS. 


DRYERS, VACUUM SHELF 


1—356 sq. ft. Devine, Steel 
2—108 sq. ft. Anderson, T316 SS. 
2— 80 sq. ft. Devine, UNUSED. 
1— 36 sq. ft. Stokes, Steel. 

1— 24 sq. it. Stokes, Steel. 

1— 12 sq. ft. Stokes, Steel. 


PERRY 


TREMENDOUS 
LIQUIDATION 


Type 316 Stainless Steel Equipment 
CHEMICAL PLANT—ORANGE, TEXAS 


FILTERS—CRYSTALLIZERS 


2—Bird-Young 4’ dia. x 3’ face emg a filters, T3916 SS, 40 sq. ft. 
3—Sharples C-20 Super-D-Hydrators T316 

1—Alco 60 sq. ft. vertical pressure leaf iter, T316 SS. 

3—18,000 gal. Aluminum Cone bottom tanks, 12’ dia. x 31’ O.A.H. 

4—1200 gallon Crystallizers, T316 SS, 5’ dia. x 7’ high, dished top, conical bottom. 
7—560 gc allon Crystallizers, T316 SS, 3’6” dia. x 7” high, dished top, conical bottom. 
3—Worthington 160 Ton steam jet refrigeration units. 

1—Pneumatic Conveyor System, approx. 1150’ 10” dia. Aluminum Pipe. 


TYPE 316 STAINLESS STEEL KETTLES 


al jacketed kettles, 7’ dia. x 12’ high, T316 SS, LS shell, dished heads, 11 
Ss yy Tur-speed agitator, 40/20 -1750/500 RPM 

1—2,500 gal. 6’ dia. x 12’ high, T316 SS, horiz. still kettle. 

3—1,000 gal., 5’6” dia. x 6’ high, T316 SS, int. coils, turbine agit. 


TYPE 316 STAINLESS STEEL TANKS 


1—17,650 gal. 9’ dia. x 36’ long, T316 SS, 14" shell, %° heads w/coil. 

2—7,500 gal. 10’ dia. x 13’ high, T316 SS, 12” shell, w/10 HP SE agit. 

2—6500 gal. 11’ dia. x 7’ hich, T316 SS, 7/16” shell, 2” heads. 

12—2,300 gal. 7’ dia. x 8’ high, T316 SS, yy" om. coils (some with agitator). 

2—2,000 gal., coe O.D. x 8’ long, %" shel 

5—1,000 gal., 5’6” dia. x e high, T316 SS, a (some with turbine agitator). 
4—1200 gal., 5’ dia. x 7’ high, dished top, 42” deep conical bottom, (crystallizer tanks). 
1—850 gal., 4° dia. x 9’ high with coil and 112 HP Lightnin’ agitator. 

7—500 gal., 36” dia. x 7’ high,4", dished top, ra deep conical bottom 
55—Tanks and Pots from 10 gal. to 350 gal. sizes, vertical and heclacutel. dished heads. 


COLUMNS—STAINLESS STEEL 


1—108” dia. Vulcan scrubber, 10 trays on 12” centers, 252—bubble caps per at 
x 13’ high scrubber, 10 stainless steel trays on 12” centers, 276—cap 
ia. bubble cap columns, 30 trays, 12” spacing, 272—caps per tray, ee shell. 
ia. x 13’ high, Vulcan scrubbers, 1" shell, 10 trays, 100—caps per tray. 
. columns, 30 & 25 trays, bubble caps. 
. packed columns, 25’ high. 
. bubble cap columns, 12 Ss, 
dia. stainless steel columns, 25’ & 30° high. 


COLUMNS—COPPER 


dia. bubble cap copper column, 46°10” high, 40—tray: 

dia. bubble cap copper columns, 25 & 40 trays, 31’ 4 “Gs! high. 
dia. Vulcan stills, 66° high. 

dia. column, 2581/2” 20-trays. 


4—3,500 
turns 


18” spacing. 


CONDENSERS—HEAT EXCHANGERS—CALANDRIAS—COOLERS 


1—1,450 sq. ft. condenser, stainless steel tubes, tube sheets, heads, and baffles. 
1—1,200 sq. ft. condenser, stainless steel tubes, steel shell. 

14—750 & 800 sq. ft. stainless steel condensers, vertical, T316 SS tubes and heads. 
9—Condensers 356, 400, 410, and 550 sq. ft., T316 SS. 

5—Calandrias, 140, 145, 150, 157, 250, 277 sq. ft., T316 SS. 

11—Exchangers 64, 70, 75, 80, 100 sq. ft., T316 SS. 

12—Exchangers 20, 30, 47, 50, 52, 54 sq. ft., T316 SS. 


MISCELLANEOUS EQUIPMENT 


40—Stainless steel pumps, 1” to 6”, 1 HP to 20 HP. 
3—Steel columns: 48”, 30”, 20” dia. 
2—St. St. bucket elevators, 62’ and 45° high. 
2000—Valves, T316 SS, up to 10”. 
4—Stainless steel screw conveyors and chut 
1—2,000 gal. aluminum ta dia. x 10’ ‘high, coils. 
25—Stainless steel steam jet evactors and ejectors. 
18—Separators, T316 SS, 22” x 8’ overall depth, cone type. 
1—Croll-Reynolds #21 jet vacuum air pump, capacity 50 per hour. 
Also Stainless steel valves, pipes, steel tanks, pumps, stainless agitators, etc. 


EQUIPMENT CORPORATION 


1413-21 N. SIXTH ST. PHILADELPHIA 22, PA. 


Phone POplar 3-3505 
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« « EQUIPMENT SEARCHLIGHT 


Let's get down to cases- 


CHEMICAL PROCESSING 


EQUIPMENT - NOW! 


3—Dorco 6’ x 2’ rubber covered filters 

1—Patterson jacketed vacuum SS sigma blade mixer, 300 gal. 
working capacity 

1—tLink Belt Model 1003-30 roto louvre dryer. 

3—Louisville SS rotary dryers, 8’ x 50’ 


AUTOCLAVES, KETTLES AND REACTORS 


1—Steel & Alloy Tank Co. type 347 SS, 200 gal. jacketed autoclave, 
250# internal and jacket pressures 

1—Steel & Alloy Tank Co. 125 gal. type 347 SS, jacketed autoclave, 
250# internal and jacket pressures 

4—Steel & Alloy Tank Co. 100 gal., type 347 SS, pressure tanks, 
250# pressure 

1—Steel & Alloy Tank Co. 300 gal., type 347 SS, pressure tanks, 
250# pressure 

1—Blaw-Knox 400 gal. steel jacketed autoclave, 570# internal 
pressure, jacket 

1—Columbia Engineering high pressure storage tank, 2400 gal., 
265+ working pressure 

1—Dover Tank Co. horizontal 4000 gal. nickel tank, 30 psi 

2—Pfaudler type 316 SS, 700 gal. jacketed kettles with condensers, 
columns and receivers 


DRYERS 


4—Link Belt steel roto louver dryers, Model 207-10, 310-16, 310-20, 
604-20 

1—Buflovak double drum dryer, 42” x 120” 

1—Stokes Model 59DS steel rotary vacuum dryer, 5° x 30’ 

1—Stokes double drum dryer, 5° x 12’ 

1—Louisville rotary steam tube dryer, 8’ x 45’ 

1—Louisville SS rotary kiln, 30” x 28’, complete 

1—Stokes SS rotary vacuum dryer, 2’ x 6’ 

6—Stokes steel jacketed rotary vacuum dryers, 3° x 15’ 

1—Louisville SS rotary dryer, 8’ x 50’ 

1—Louisvile rotary dryer, 38” x 40’, Type L 


FILTERS 


1—Oliver horizontal filter, 6'6’ 

1—Sweetland #3 SS filter 

1—Niagara SS filter, Model 510-28 

1—Oliver horizontal filter, 3’ 

1—Feinc SS rotary vacuum string filter, 3’ x 3’ (NEW) 
10—Shriver plate and frame filter presses, 12” to 42” 
12—Sweetland #12 filters with 72 SS leaves 
1—Shriver rubber lined filter press, 36 x 36” 


MIXERS 


3—Robinson type 316 SS sigma type jacketed heavy duty mixers, 
400 gal. 

5—Baker Perkins double arm sigma blade mixers, 100 gal. 
1—Patterson monel double cone blender, 4 cu. ft. 

19—Robinson SS horizontal blenders, 255 cu. ft. 

1—12” x 4’, type 316 SS, Pug Mixer 

1—Reitz Thermascrew, SS, Model TJMK2-12x8 
1—Munson rotary blender, 40 cu, ft. 


THE GELB GIRL—JUNE 1959 


MISCELLANEOUS 


2—-Heat Transfer Products steel bubble cap columns, 36” and 42” 
with 5 cnd 10 trays 
1—Acme steel bubble cap cclumn, 42” dia. with 10 trays 
2—Patterson-Kelley steel heat exchangers, 1000 sq. ft. each 
6—Struthers Wells heat exchangers, 885 sq. ft. 
1—Patterson-Kelley sieel heat exchanger, 427 sq. ft. 
50—Steel heat exchangers from 15 sq. ft. to 400 sq. ft. 
1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 
10—Davis Engineering type 316 SS heat exchangers, 85 sq. ft. to 
170 sq. ft. (NEW) 
1—Badger type 316 SS bubble cap column, 42” dia. with 11 trays 
1—Badger type 316 SS bubble cap column, 36” dia. with 3 trays 
1—Vulcan §S bubble cap column, 4’ x 28 plates 
3—Robins shaker screens, S. S. 3’ x 6’ 
1—Stokes Model DDS2 rotary tablet press 
1—Struthers Wells SS calandria type evaporator, 365 sq. ft. 
1—Swenson type 316 SS vacuum crystallizer, 3'6" x 12° 
1—Swenson type 316 SS vacuum crystallizer, 2’ x 12’ 
1—Swenson single effect evaporator, SS, 320 sq. ft. 
1—Blaw-Knox steel distillation column, 36” x 40’ with 24 trays, 
complete, (NEW) 
3—Williams type 316 SS hammermills, Model AK 
1—Mikro Model 4th pulverizer 
7—Milton Roy proportioning pumps, S. S. 1/2 GPH to 156 GPH 
1—Ames 300 HP steam generator, 150# 
1—Cleaver-Brooks 500 HP package steam generator, 200# 


2—Pfaudler type 316 SS 750 gal. jacketed vacuum reactors 

9—Alco type 316 SS jacketed reactors, 3000 gal., complete 
with agitators and drives 

2—Struthers Wells type 316 SS jacketed reactors, 3500 
gal., complete with coils, agitators and drives 

1—Bowen SS Laboratory spray dryer 


R. GELB SONS, 


CHEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINERY 


_U.S.HIGHWAY No.22, 
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PLASTICS «0 HARD RUBBER 


@ MOLDED PARTS 


Specialists in heavy intricate 
CUSTOM PARTS, Heat-Re- 
sistant HARD RUBBER 
(264°F, — A.S.T.M.) PVC 
and other PLASTICS, Long 
and short runs. 


PVC PART 14” square x 9" high 15 LBS. 
® PIPE, FITTINGS, VALVES @ FABRICATION, MACHINING 
@ LINING TANKS, PIPE, CASTINGS | <@ SHEET, ROD, TUBE, SHAPES 
@ ROLL COVERING @® ENGINEERING DESIGN 


WRITE Dept. CE FOR INFORMATION OR SEE US IN CHEMICAL ENGINEERING CATALOG 


ak LUZERNE RUBBER COMPANY | 


MAIN OFFICE AND. FACTORY — TRENTON, N. J. 


SPECIALIZED WELDED. ‘FABRICATIONS 


for example 


VACUUM 
RETORTS 


This heavy INCONEL Vacuum Retort 

is one of a number of such designs 

being produced by ROLOCK. Approxi- 

mately 2 feet in diameter by 8 feet high, it is used for high- 
temperature vacuum annealing. 


By entrusting such work to ROLOCK, you gain the many ad- 

tages of competent engineering supervision; production 
personnel thoroughly experienced in the problems and materials 
involved; a modern plant fully equipped for inspection and 
testing as well as fabrication. 


Rolock facilities and skills cover a wide range of work in 
pressure and vacuum equipment, specialized processing carriers, 
furnace retorts, covers and bells, trays, tanks, fabrications and 
assemblies in Inconel, Incoloy, Monel, the Hastelloys, and Stain- 
less Steels. Sencl us an outline of your requirements. 


Put your problems up to: 
ROLOCK INC., 1340 KINGS HIGHWAY, FAIRFIELD, CONN. 


READER SERVICE..: 


INDEX OF 


Month after month you'll 
find industry’s most pro- 
gressive firms among our 
ad pages. 

Use this index to keep in 
touch with what they’re 
offering that'll help you in 
your job. 


Aldrich Pump Co 
Allegheny Ludlum Steel Corp... 
Allied Chemical Corp. 

General Chemical Div 

Solvay Process Div 
Allied Metal Hose Co 
Allis-Chalmers Mfg. Co. 

125 
Aluminum Co. of America _ 

trical Div. (Rigid Conduit) . 
American Air Filter Co 
Avpleton E ectric Co 
American Hard Rubber Co. .156, 157 
American Machine and Metals. 

American Optical Co 94 
Armco Steel Co 
Armstrong Machine Works 


Paker Perkins, Inc. 

Becco Chemical Div., Food 
Machinery & Chemical Corp.. 59 

Rird Machine Co 2 

Boardman Co. 

Bridgeport Brass 

Buffalo Forge 


Cambridge Wire Cloth Co 
Carrier Conveyor Corp 
Celanese Corp. of America 
Chemtrol 


Advertising Sales 
Representatives 


. Crank 

1301 Rhodes Haverty Bldg., 3-6951 

Boston 1 D. Boyd 
350 Pork Bidg. 

Chicago 11...... D. Gridley, J. M. ae. Jr. 
20 N. Ave. MOhowk 4-: 

55 Square SUverior 1-7000 
Dallas bert T. Wood 
Bidg., 1712 Commerce 
Riverside 7-5117 
Denver 2 John Patten 
1740 Broadway 
Detroit 26 Chas. M. 
856 Penobscot Bldg. Woodward 2-1793 
Frankfort/Main Michael R. Zeynel 
85 Westendstrasse 
E. E. Schirmer 
95 Farrinaton St. 
Los Anqeles 17 John B. Uvhoff 
1125 W. Sixth S*. HUntlev 2-5450 
New Yor 36..R. G. Frederick, A. L. Gregory, 


OXford 5-5959 
Philadelphia 3............ E. M. Schellenaer 
6 Penn Center Plaza LOcust 
1111 Oliver Bldg. EXoress 1-1314 
San Francisco 4 W. C. Woolston 
68 Post St. DOuvalas 2-4600 
J. M, Rodaer. Jr. 
3617 Olive St. JEfferson 5-4867 
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Combustion Engineering, Inc. 
Commercial Filters Corp 76 
Cooper-Bessemer Corp. ....... 16-17 
Corning Glass Works 20-21 
Crane Co. 95 


Darling Valve & Mfg. Co 67 
Davenport Machine & Fndry Co. 191 
The 153 
DeLaval Separator Co 

182 
Devine Mfg. Co., J. P. . 


Elliott Company 
Enjay Company 


Fansteel Metallurgical Corp..... 
Farris Engineering Corp 17 
8 


Garlock Packing Co 175 
General American Transportation 
Corp., Louisville Dryer Div.... 151 
Goodrich Industrial Products 
Co., B. F. (Koroseal) 
Goulds Pumps Inc 


Refractories 


0. 
Haynes Stellite Co., Div. of 
nion Carbide Corp 
Hercules Powder Co 
Hooker Chemical Corp 
Hough Co., Frank G 


International Minerals & 


Jeffrey Mfg. Co 

Jones & Laughlin Steel Corp. 
Stainless & Strip Div 

Joy Manufacturing Co 


Bennametal, Ime. 166 
Kennedy Van Saun Mfg. & 
Kidde & Co., Walter 173 
Killark Electric 22 
Kinney Engineers, Inc., S. P..... 193 


Lapp Insulator Corp. 
ocess Equipment Div 

Lukens Steel Co 

Lunkenheimer Co. ............. 
Luzerne Rubber Co 


Maxwell & Moore, 


ne. 

Metal Hydrides Corp 
Minneapolis-Honeywell .. 
Morris Machine Works 


Nash Engineering Co 
National Carbon Co., Div. of 

Union Carbide Corporation... 
Newark Wire Cloth Co 170 
Niagara Filters Div 


Oakite Products, Inc 16 
Olin Mathieson Chemical Corp.. 154 


Pfaudler Co., Div. of Pfaudler 
Permutit, Inc. ...... Fourth Cover 


CuemicaL ENGINEERING—TJune 1, 1959 


“DAVENPORT” ROTARY 
COOLER at large 7 
SOYBEAN PLANT 


otary er for cooling soy i 
meal as it is discharged from a desolventizer unit. Continuous Dew stenng 
Lifting flights shown drop the product thr aes 
the stream of ambient air, which dissipates ROTARY DRYERS 
the product. Steam Tube, Hot Air 
et our engineers consult with you on your Pressing, ; F 
Drying and Cooling problems or send for our cata- and Direct Fire 
log A. For quick reference consult your Chemical 7 
Engineering Catalog. 


DAVENFORT 


IOWA, S. A. 


Atmhospheric 
DRYERS 


ROTARY COOLERS 
Water and Air 


DAVENPORT 


STAINLESS STEEL . 
“MINH” FLEXIBLE CONN. 


A NEW stock answer to pipeline problems 
caused by rigid connections. 
@ Dampens Vibration IN THESE STOCK 
© Compensates for Misalignment LENGTHS 

i 12” 18” 24” 30” 
@ Permits Offset Movement 
@ Absorbs Expansion 


48 


. . . also available in all 
standard sizes, in any re- 
With ALLFLEX Stainless Steel quired length, with any 
Connectors you get: ‘ standard or special fitting or 


flange. Full engineering in- 
@ CORROSION RESISTANCE . . plus formation on ALLFLEX Stain- 
@ PRESSURE RESISTANCE . . plus . less Steel Hose can be found 
@ CORROSION RESISTANCE . . plus in: Chemical 


Catalog, pages 153 to ; 
+ wee Refinery Catalog, pages 169 
Also available in Monel, 

Bronze and Steel. 


to 172 (Allied A, B, C, D) 
WRITE TODAY for fact- 
filled ALLFLEX Bulletin 


ALLFLEX Standard Stainless Steel Connectors 

are sold through leading Industrial Distributors. 

If not available locally—THEY CAN BE SHIPPED 
FROM FACTORY SAME DAY ORDER IS RECEIVED. 


LIED METAL HOSE COMPANY 


3732 Ninth Street, Long Island City 1, New York e Stillwell 4-5173 


Cuno Engineering Co........... 51 
Dorr-Oliver, Inc. .............36-37 
Duriron Company, Inc., The.... 137 Pag 
9 
% 
TORS 
192 
119 
190 
80 
143 
191 


DEPEND ABLE ADVERTISERS . 


Pitt-Consol Chemical Co........ 


: Pittsburgh Coke & Chemical Co.. 133 
1 OO AU Pittsburgh Lectrodryer D 
McGraw-Edison Co. 145 


Powell Valves, Wm. Powell Co..18-19 
Raybestos-Manhattan, Inc. 


REMOTE READING 


Ryerson & "80n, Inc., Joseph T... 98 


Saran Lined Pipe Co...... Soaks 49 

© RELIABLE Sarco Co, 14-15 

NO POWER REQUIRED vce 82 

Snap-on Tools ee 171 

UNDERWRITERS’ APPROVED Square D 25 

Stone & Webster Corp.. 
Liquidometers use a tempera- 

ture compensated balanced 18 

hydraulic system. Indications Surface Combustion Corp....... 161 

unaffected by changes in spe- Texas Company, The........... 65 

cific gravity. All models fea- Thayer Scale Corp.............. 176 


ture large easy-to-read dials. 
UL approved switches avail- 
able. 


Tolhurst Centrifugals Division.. 165 
Traylor Engineering & Mfg. Co.. 194 


Union Carbide Corp. 


fer comy to Silicones Division ............ 193 
Vogt Machine Co., Henry....... 117 
Wagner Electric Corp........... 140 
allingfor eel Co. 
LONG ISLAND CITY 1. NEW YORK Waukesha Foundry Co.......... 133 
Western Precipitation Co........ 28 
Western States Machine Co..... 174 
Wheeler Mfg. Co., C. H.......... 181 
m illiams Patent Crusher 
H | Yale & Towne Mfg. Co.......... 61 
Yarnall-Waring Co. ............ 127 
_@olverits 
Professional Service ............ 182 


CLASSIFIED ADVE RTISING 
F. J. Eberle, Business Mer. 


EMPLOYMENT 
OPPORTUNITIES 183 


BUSINESS OPPORTUNITIES... 184 


PROPERTY 


... it’s VIKING PUMPS exclusively Hor Bale 184 


EQUIPMENT 
at Tousey Varnish Company's New Plant {Used or Surplus New) 
When Tousey Varnish Company of Chicago built a new 1,000,000-gallon ca- ADVERTISERS INDEX 
pacity paint and enamel plant at East Moline, Illinois, they installed twenty- ; ; 
five Viking Pumps. It is one of the most modern plants in the nation, and Deron, Regieneiek: COMERET +++». 134 
is entirely Viking Pump equipped, including 10, 18, 35, 50, 90 and 200 GPM Commons 
sizes. When solvents, resins and varnish arrive at the plant in tank cars and Brill Equipment Company....... 185 
transports, Viking Pumps unload them. Within the plant Viking Pumps trans- Bristol Company .....++++eesees aoe 
fer liquids and pastes, and are used with filtering equipment. Finally, Viking Camden Forge Company......... 
e Cities Service Oil Co............ 184 
Pumps load finished products for delivery. D. A. Rhode, Manager of Manu- Equipment Clearing House Inc... 187 
facturing, states that the Viking Pumps are operating perfectly and he appre- First Machinery Corporation..... 187 
If you have a complete, new plant to equip or just one pumping problem Heat & Power Company, Inc...... HH 
Lewier COMPANY 
to solve, learn what Viking positive displacement pumps can do for you, Sco Miknheeent Suppiy Company: 187 
Write today for bulletin series 59SC. 
Company, Arthur G..... 
+ Perry Equipment Corporation. 88 
Vi Ki NG PU ™w Fe co | PANY Pfaudler, Permutit Inc........... 183 
sare ” Progress Iron & Steel Co......... 186 
Cedar Falls, lowa, U.S.A. In Canada, it's "“ROTO-KING” pumps Stein Equipment Company....... 186 
Sussman Inc., Louis........2-.+> 8 
See our unit In Chemical Engineering Catalog Union Standard Equipment Co... 184 
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PUBLISHING. STAFF of 


THANSALL: OTHER like. Syn, 
CHEMICAL» PROCESS" 


INDUSTRIE: 


35 authe 


Ortr. 


wane Ruth 


Chemical Engineering 
McGraw-Hill Building, 
New York 36, N. Y. 


Published every other monday for 
Chemical Engineers in all functions 


85, 


More clean water at a lower cost with 
AUTOMATIC 


7 SELF-CLEANING 


STRAINERS 


. ++ for efficient removal and dis- 
posal of suspended particles from 
raw or process water and other 
liquid. 


¥ Over 1000 installations 


¥ 2” to 48” pipeline sizes 
#7 Installation on pressure or 
suction side of pump 


Write today for Bulletin 500.1C 
S.P. KINNEY ENGINEERS, Inc. 


CARNEGIE, PENNSYLVANIA 


Now, from the laboratories of UNION 
CARBIDE, come new SAG Silicone Anti- 


foams... 


. that fight foam fast! 
SAG Antifoams were developed after 


years of research to find the most effi- 
cient method of fighting foam. SAG Anti- 
foams are effective in small quantities 
—often less than 10 parts per million! 
There are two types: SAG 470 Emulsion 
for aqueous systems; SAG 47 Fluid for 
non-aqueous systems. Only a few cents’ 
worth eliminates thousands of cubic 
feet of costly, space-eating, storage-kill- 
ing foam. 


You'll like having SAG Antifoams 


handy. They are shipped to you ready 
to use and are stable in storage. 


TRY SAG! Write for a handy sample 


today. This coupon makes it easy! 


r SILICONES DIVISION 
Union Carbide Corporation 
30 East 42nd Street. New York 17, N.Y. 


5 SILICONE 
2 ANTIFOAM 


Cc 


Name 


UNION 
CARBIDE 


SILICONES 


Dept. FT 4706 


Send sample of ( ) SAG 470 emulsion; (_ ) SAG 47 
fluid; and data on SAG Silicone Antifoams. 


Title 


Q ° 


Address 


City 
“Union Carbide” and “SAG” 


State 
are trade-marks of UCC, 
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KENNEDY 


Air Swe pt 
Grinding 


KENNEDY Air Swept 
Grinding Systems Reduce 
Production Costs—through 


Capital Savings—tess floor 
space and structural steel are 
required per ton of product. 


Minimum Power—Proven, 
pressure lubrication insures 
high mechanical efficiency. 


Reduced Maintenance—Operate 
for years without major repairs. 
Tramp iron aids grinding. 


Operating Continuity— 
Lubrication and replacement of 
grinding media is accomplished 
without interruption of 
production. 


Higher Production—Full capacity 
and product fineness remain 
constant for longer periods. 


KENNEDY Air Swept 

Grinding Systems are available 
for a wide range of capacities 
and products. These mills 

pay for themselves in a short 
time out of savings in 
maintenance and power alone! 


Send now for full details. 


KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
405 PARK AVENUE, NEW YORK 22, N.Y. @ FACTORY: DANVILLE, PA. 
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Auxiliary drive on dia. Plant. view of 9'-6" dia. x 
x 250'-0” Rotary Kiln in a 250'-0" Rotary Kiln ina © 
paper mill. portland cement plant. 


ROTARY KILNS 


Many hundreds of Traylor Rotary 
Kilns are in constant use in the 
processing industry. The name Tray- 
lor has long been associated with 
rugged, dependable machinery with 
high efficiency and low cost of opera- 
tion. The many outstanding features 
of Traylor Kilns are explained in 
Bulletin No. 1115. For more on 
Traylor, write today! 


4 CRUSHERS JAw 


bs 


TRAYLOR ENGINEERING & MANUFACTURING COMPANY 
1160 MILL ST., ALLENTOWN, PA. 


Sales Offices: New York — Chicago — San Francisco 
Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q. 


June 1, 1959—Cuemicat ENGINEERING 


a3 
Qa 
= 194 
\e 
| 


INTRODUCING AN ALL ELECTRIC, VARIABLE SPEED DRIVE 
FOR UNDER $220" THE FRACTIONAL hp. W+S Jr. 


Now you can gain the efficiency of stepless speed changes 
for smaller machines. The new fractional V*S Jr. puts 
complete machine control at your operator’s fingertips, 
for less than $220.* 


The fractional V*S Jr. will vary drive motors speeds 
from 215 thru 1725 rpm. Speeds can be changed through 
this 8:1 range by a simple turn of the selector dial. 
Speed changes can be made while the machine is oper- 
ating or pre-selected before starting. 


This packaged drive provides start, stop and stepless 
speed changes from in-plant a-c. power. Jog, reverse, 
and braking functions are available for more flexibility. 
The fractional V*S Jr. is available from % thru % hp. 
in all enclosures with standard or gearmotor, and is a 
new addition to the integral V*S Jr. line, 1 thru 4 hp. 


For complete details contact your local Reliance 
Representative or write for Bulletin D-2507. 


**@ hp. drive complete with motor, controls, and operators panel. 


Product of the Reliance Electric and Engineering Com- 
pany, manufacturers of a-c. motors, Master Gearmotors, 
VxS Drives, Super ‘T’ D-c. Motors, generators, controls 
and engineered drive systems. D-1624 


RELIANCE 


DEPT.136A, CLEVELAND 17, OHIO 
Canadian Division: Toronto, Ontario 
Sales Offices and Distributors in principal cities 
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FLUIDICS 


. . . is a new PFAUDLER PERMUTIT program 
providing a modern, imaginative approach—plus 
the specialized materials and equipment—for 
handling and processing more profitably the 
liquids and gases which are the lifeblood of our 


manufacturing economy. 


FLUIDICS AT WORK 


More thermal shock data on new Glasteel 59 


300 
NEW GLASTEEL 59 
2590 
200 
A 
190 PREVIOUS 
250 300 350 400 450 


VESSEL OPERATING TEMPERATURE (°F) 


We glassed the outside of two 2-inch steel pipes, one with Glasteel 59 
and one with the best previous material, No. 53 Glass. 

Then we heated both to 525° F. and quenched them quickly in a 
70° F. water bath. The picture above shows what happened. With 
Glasteel 59 not a bit of damage . . . in spite of a 455° F. instantaneous 
thermal shock. 

In other tests we heated Glasteel 59 to 600° F. and gave it a 530° F. 
shock and then to 625° F. for a startling 555° F. shock. There still was 
no sign of cracking or crazing or other damage on the sample pipe. 

Naturally we do not recommend such severe treatment for your 
glassed-steel equipment; but we do recommend Glasteel 59 as offering 
the greatest protection against thermal shock damage—a full 30% in- 
crease over our previous best grade, as shown in the chart. 

In addition to improved thermal shock resistance, Glasteel 59 also 
gives 20% better abrasion resistance and extended service life. For more 
information on this new material, write to our Pfaudler Division, Dept. 
CEB-69, Rochester 3, New York. 


Pfaudler Permutit is observing its 75th anniversary. The 
company has manufacturing plants in Germany ( Pfaudler- 
Werke A.G.), Great Britain (Enamelled Metal Products 
Corp. Ltd»), Canada (Ideal Welding Co. Ltd.), Mexico 
(Arteacero-Pfaudler, S. A.), and Japan (Shinko-Pfaudler 
Co., Ltd.), and four plants in the U.S. Sales Offices and representatives in 
leading cities throughout the free world. 


PFAUDLER PERMUTIT INC. 


SPECIALISTS IN FLUIDICS...THE SCIENCE OF FLUID PROCESSES 
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